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At Agency sites 
throughout Britain 


with a Diesel Agency card 
issued by Shell-Mex and 
B.P. Ltd your drivers can fill 
up with BP Diesel on credit, | 


or cash at Agency rates. 
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THIS IS THE SIGN 
YOUR DRIVERS 
SHOULD LOOK FOR 
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‘Visqueen’ strengthens concrete for less than 
”- extra a sq. ft. by saving cement and water 


ns 


MIDDLESBROUGH CORPORATION use ‘Visqueen’ 
as a curing membrane because it traps moisture, elimin- 
ates watering, improves compressive strength and ab- 
rasion resistance and protects the green concrete against 
rain. 

Here, ‘Visqueen’ is curing a concrete foundation slab prior to 
asphalting on a section of the Longlands road improvement of 
the Middiesbrough/Redcar road. The same 80 yd. length of 
“Visqueer.’ sheet was then rolled up and used again further 
along the road as an underlay beneath the reinforced concrete 
slab. In this way, nearly all of the 34,000 sq. yds. of ‘Visqueen’ 
used on this site was put to work twice, thus halving the already 
low material cost. 

Highways Authority: Middlesbrough Corporation, Construction 
by Lirect Labour Dept. Borough Engineer: J. A. Kenyon, 
M.1.C.E., M.1.Mun.E., M.T.P.1. 


Re-use it as an underlay 


BRISTOL CORPORATION use ‘Visqueen” as an : 
impermeable underlay because it prevents moisture and 
fat from draining out of the mix, resulting in consider- 
able savings in cement. The sheeting also protects the N 
road slab against acidic attack from the heavy sulphate 
concentration in the district. 
Bristol Corporation have been using polythene for several 
years both as a curing blanket and an underlay in their road 
construction programme. The sheeting is also widely used to 
protect green concrete from heavy rainfall. 
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End traffic chacs 


the VENNER way 


RAI 





No cranks, no levers to puzzle the user... 
Venner PARK-O-METERS are completely 
self-contained, completely automatic. Fewer 
jams, fewer breakdowns to worry the attend- 
ant... Venner PARK-O-METERS need less 
supervision, pay for themselves sooner. 













The straightforward simplicity of operation and the 
handsome appearance of the PARK-O-METER has 
gained the goodwill of the public in Westminster and 
Marylebone, and in 1,400 of the world’s cities ... and 
is available to every enterprising local authority. Our 
advice is free to all. 





Venner Limited 
Kingston By-Pass, ENNER Park-0-Meters 
New Maiden, Surrey The phrase “Park-O-Meter” is a Trade Mark of Venner Ltd 


Telephone: MALden 2442 
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Traffic Authority for Greater London 


SINGLE traffic authority for Greater London 

becomes a possibility with the recommendation 
of the Royal Commission that the Council for Greater 
London, which it proposes be established, be made 
responsible for all trunk and main roads, and for 
traffic management, a term the Commission, for un- 
convincing reasons, prefers to traffic engineering. Its 
area would not only embrace and supplant the 
Administrative County and Middlesex, but stretch 
far into the Home Counties. The Report unanimously 
rejects the proposal of the Ministry of Transport 
that it should itself be the traffic authority, because it 
does not consider it practicable for central govern- 
ment to handle the whole traffic problem in Greater 
London without the Minister taking full responsibility, 
and that it considers would be bad for local govern- 
ment. 


If there were any doubts as to the necessity for a 
single traffic authority, the Report should remove 
them with its description of the diverse authorities 
now responsible, of the division of responsibilities 
between them and other bodies, and with the Minister 
looming over all, but not having the final say. The 
overlapping that results, and the delays that ensue, 
justify the comment that the present machinery ‘is 
chaotic, inefficient and completely out of date’. The 
choice was between the Ministry and the new 
Council, and the latter was the better choice. In 
effect, the Council would be given powers similar to 
those enjoyed by County Boroughs, in which 
responsibility is centralized. 

That the Commission was aware that the success 
of its recommendation depended upon sound 
administration is revealed by its comments on traffic 
management, defined as the control of movement in 
the streets. It points out that, of all the great cities, 
London as a whole is deficient in having failed to 
practise traffic engineering and, although sporadic and 
partial traffic censuses have been taken, no-one has 
been responsible for finding out the facts systematic- 
ally about the nature of traffic. It therefore proposes 
that the Council should set up the strongest possible 
traffic engineering department. 

The Commission accepts modern thinking on the 
inter-relation of planning and transport, and appre- 
ciates that planning of land use, the siting of roads 
and the regulation of traffic are inseparable ; that they 
are essentially parts of the same problem, and that 
there is an intimate connection between town and 
country planning, housing, traffic management, 
highway planning, construction and maintenance. It 
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is consequently recommended that as far as trunk and 
main roads are concerned, the Greater London 
Council should be the highway authority and con- 
struction, improvement, maintenance and lighting its 
responsibility. It leaves to the Greater London 
Boroughs, which it proposes should be the second 
tier of the new government for London, the responsi- 
bility for all other roads and that generally they 
should act as agents of the Council for construction 
and maintenance, as the County Councils do in 
regard to trunk roads for the Ministry of Transport. 
This division of responsibility may not be desirable 
because, while there is a strong case for the local 
councils having responsibility for what are essentially 
local streets in residential areas, with the growth of 
traffic and the tendency to seek new routes to avoid 
congestion, the decision as to what constitutes a 
main road could cause dispute over the division of 
responsibility of which the Commission is so critical. 
The position would be further confused if as is 
wisely proposd that as far as traffic manage- 
ment is concerned, the Council would have juris- 
diction over all streets, main and otherwise. This is 
where some of the present difficulties often arise, 
and although it is proposed to streamline the local 
government structure, the wisdom of continuing this 
segregation of traffic and highways even in regard to 
local streets, needs further thought. 

In its acceptance of the inter-relation of planning 
and transport, and in basing its proposals thereon, the 
Commission follows the right course and, in principle, 
its main recommendations in regard to roads and 
traffic represent a distinct advance, even though 
before being executed they may need amendment. 
But, as the Commission so sensibly states, although 
London’s traffic problem is insoluble under the 
present machinery, administrative machinery will not 
of itself solve that problem. By and large, London has 
heretofore suffered, first, in regard to planning from 
failure to appreciate the necessity to make sufficient 
allowance for the importance of transport in all its 
forms, second, from a lack of data about traffic 
movement and requirements, and third, from 
insufficient funds to carry out even the minimum 
highway construction essential to an efficient, 
economic and free flow of traffic. The first is being 
increasingly appreciated but can only be met by the 
centralization of authority, as is proposed, the second 
will be provided by the London survey of traffic now 
being planned, if it is on a sufficiently comprehensive 
scale, but the third is dependent upon the govern- 
ment authorising for greater expenditure. 
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Exceptionally versatile and flexible, the 


“Electro-matic” Type 54 vehicle actuated road traffic 
controller provides a very wide variety of 
facilities to deal with the difficult problems 


Vehicles crossing the detector after the commencement 
of the minimum green period set up for themselves 
vehicle extension periods which can prolong the right-of- 
way beyond the limits of the minimum green period, 
subject to the limitation imposed by the maximum green 
period. The vehicle extension periods can be either of 
fixed duration or speed-timed. 

When speed-timed, the duration of each vehicle exten- 
sion is automatically varied in ratio to the speed at which 
the particular vehicle crosses the detector, and permits the 
vehicle to travel a predetermined distance which will 
ensure its safe clearance of the junction before the com- 
mencement of an opposing movement. 


Vehicle extensions, speed-timed 


. 


*~ Detector 


of modern traffic. FOR EXAMPLE... 







The time taken for a vehicle wheel to travel the distance 
between the two channels of the detector is used for 
assessing the vehicle’s speed. 

Five clearance distance settings of 100 ft, 120 ft, 140 ft, 
160 ft. and 200 ft. are provided. Any one of these can be 
selected for any phase as required. 

The speed-timing facility reduces the ‘holding’ of the 
right-of-way by widely-spaced vehicles against a waiting 
demand. It speeds-up the phase changes, thus avoiding 
unnecessary waiting time, yet ensures maximum safety for 
slow vehicles. 

For full details write for the brochure “An Important 
‘Electro-matic’ development’’. 














Speed-timed extension 
enables vehicle to 
travel this distance 


LECTRO-MATIC 


SIGNALS 
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AUTOMATIC TELEPHONE AND ELECTRIC CO. LTD. 


STROWGER HOUSE - ARUNDEL STREET - LONDON, W.C.2. 








During the inter-green 
period which follows, vehicle 
completely clears junction 
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Topics of the Month... 





HE rate of growth in both the number of vehicles 

and their mileage continues to rise. Between 1958 
and 1959, vehicles on the road rose by 12 per cent 
compared with an average of seven per cent between 
1951 and 1958, while the total estimate of mileage of 
all vehicles in 1959 was 669,000 million, an annual 
average of 8,100 miles per vehicle. Comparable 
figures for 1956 were 520,000 million and 7,800 
respectively. Taking the earlier year as 100, the index 
for 1959 was 129. These figures are taken from the 
report of the Road Research Board for 1959, lengthy 
extracts from which are given in later pages. It is not 
surprising, therefore, that as the rate of increase 
has accelerated since 1956, when the Board com- 
mented that the number of vehicles would double by 
1963, that it now remarks, with characteristic under- 
statement, that the problem of coping with existing 
traffic, and providing for its future increase, 
threatened to become even more urgent than was 
foreseen then. Further evidence of the growing 
density of traffic on British roads is provided by the 
British Road Federation’s presentation of the figures 
in its 1960 edition of Basic Road Statistics. This 
shows that Britain continues to enjoy—or suffer—the 
greatest volume of road traffic in the world, with a 
total of all motor vehicles of 44.8 per mile, or one for 
every 40 yards of road. Comparison of four-wheeled 
vehicles gives Britain 30.9 vehicles per mile of road, 
against Western Germany’s 27.6 and the United 
States’ figure of 20.6. 

In the light of these figures, it is remarkable that the 
Minister of Transport, speaking at the recent Con- 
servative Party Conference, gave only 15 million 
vehicles on British roads as the predicted figure for 
1975. If, in his struggles to obtain more money for 
roads from the Treasury, Mr. Marples has been work- 
ing on these unrealistic estimates, it is no wonder that 
the road programme remains quite inadequate, as is 
shown by the figures on the 1959 authorizations. 
These reveal that work in progress is running down: 
the volume of construction work in the pipeline is 
declining. 


Lessons from Nice 

T the Fifth International Study Week at Nice, ex- 

cept for the host country, France, Britain had the 
largest representation which included the Joint 
Parliamentary Secretary, Mr. John Hay, who stayed 
the whole course, and the Chief Engineer (Highways), 
who, as Chairman of the Joint Committee responsible 
for the organization, presided over the opening 
session. It is to be hoped that this is an indication of 
an increasing interest in traffic engineering here, and 
that the Nice debates will act as a stimulant to the 
Ministry and Highway Authorities to apply to an 
increasing degree its techniques to our particular 
problems. In fact, the contribution made to the 
conference by representatives from Britain were 
indicative of the particular problems which confront 
this country and the methods employed to resolve 
them. Thus, spokesmen from the Road Research 
Laboratory were particularly concerned with obtain- 
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ing the maximum economic capacity from the roads, 
both because of the density of the traffic in this 
country and because of the limited funds that are 
available to be spent on them. Equally, the need to 
assess and reveal the economic losses due to traffic 
congestion was stressed, as were the interests of public 
transport, because here it is used regularly by 
a proportionately larger section of the community 
than in many other countries. 

The exchange of experience at Nice revealed that 
countries experiencing a growing volume of vehicles 
and traffic must expect no diminution in the rate of 
growth which is proved to be proportionate to the 
rise in the national income, and that there are lessons 
to be learnt from those countries which have reached 
the highest degree of motorization. These include for 
this country, first, if the growth is foreseen and 
anticipated, it can be planned for and the threatened 
adverse effects on towns and cities and on public 
transport can be minimized, provided adequate data 
is collated and transport is planned in relation to land 
use. Second, that if the traffic engineer and research 
worker is properly used he can greatly assist in 
obtaining through geometric design and the regula- 
tion and control of the movement of traffic the most 
economic use out of the roads: the maximum 
productivity from them. Third, that this knowledge, 
despite the lead in the field given by the Road 
Research Laboratory, as yet is inadequately employed 
in this country, partly because of the shortage of 
traffic engineers arising from a lack of adequate 
training facilities, and partly because of the failure of 
successive governments to give sufficient encourage- 
ment to their employment, in itself a direct result of 
the insufficiency of funds allocated to roads and traffic. 


Public Works Congress 

HE Public Works and Municipal Services Con- 

gress, to be held at Olympia from November 14 
to 19, assumes even greater importance this year with 
the increasing needs thrown up by rising motorization 
and the greater concentration on urban renewal, and 
with it a wider appreciation of the need for planners, 
architects, engineers and surveyors to work to- 
gether in the planning, design and execution of new 
schemes. It is significant, therefore, that the pro- 
gramme of lectures to be given at the Congress is 
representative of all the professional institutions 
concerned and reflects modern thinking on current 
needs. Thus the City and Borough Architects Society, 
on behalf of the R.I.B.A. has taken as its theme 
‘Coping with the Car’, the Institution of Highway 
Engineers is sponsoring a paper by the Traffic 
Engineer for Lancashire County Council on “The 
Development of Traffic Engineering in a County’, 
and the County Surveyors Society one on Motorway 
Construction, by the County Surveyor of Hertford- 
shire. In later pages there is a preview of equipment 
concerned with the construction and equipment of 
roads and the control of traffic. Traffic Engineering & 
Control has a stand in the exhibition, which its 
readers are invited to visit. 
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SIGNS in 


CONSPICUITY of 





RURAL SURROUNDINGS 


by P. Odescalchi, B.A. 


In this paper, contributed by the Road Research Laboratory, the author 
describes an investigation to find the most suitable sizes and colours 
for signs when seen in daylight against a background of trees, hedges 
and fields, as found behind two-thirds of the signs on trunk roads. 


O ensure that the vehicle driver has the longest 

possible time in which to read a traffic sign, it 
should be made so conspicuous as to attract attention 
before he comes within reading distance of it. 
Whether a driver will notice a traffic sign in time to 
read it depends on many factors including its size, and 
the colour and brightness contrast between it and its 
background. It is necessary therefore to find the area 
of signs of different colours which will be adequately 
conspicuous under different conditions. It must be 
emphasized that in any case the legibility require- 
ments of the letters will often necessitate larger signs 
than are necessary for adequate conspicuity. This is 
so, for example, in the case of motorway direction 
signs. 

Ideally it would be desirable to find the number 
of times signs of different sizes and colours attracted 
the attention of drivers under a wide variety of test 
conditions. Even then an arbitrary decision has to be 
made as to what score represents ‘adequately con- 
spicuous’. This is a serious difficulty because 
experience has shown that in test situations of this 
type people can pick out objects from far greater 
distances than they are likely to do in actual practice. 
It is possible to make the test more difficult for the 
subject by making him perform a task instead of 
driving a car, but in that case the arbitrariness is 
merely transferred to the task. 


A much simpler and quicker method (though a 
less objective one), is to use a panel of observers to 
place alternative signs on a scale of merit, e.g. 
‘adequate’, ‘just too small’, etc. and this method was 
chosen. It is probably advisable to check the 
reliability of results obtained in this way by setting 
up fu'i-scale signs on a road. 

The work was divided into two parts. In the first, 
the size requirements for white signs were inves- 
tigated. In the second, estimates were obtained of the 
amounts by which the area of signs of certain colours 
had to be greater or less than those of white signs for 
equal conspicuity. However, before work could begin, 
a survey had to be made of the backgrounds against 
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which signs on rural Trunk and Class A roads are 
seen. 

The backgrounds of 257 signs in rural areas of 
Buckinghamshire, Hertfordshire, Cambridgesiire, 
Huntingdonshire, and Bedfordshire were examined. 
It was found that in three out of six cases the back- 
ground was formed by trees and hedges, in one out of 
six by fields and verges, in one out of six by various 
very dark backgrounds, and in one out of six by very 
light backgrounds such as the sky. In the main tests 
described here the backgrounds were formed partly 
by trees and hedges and partly by roadside verges 
and fields, but consideration was also given to the 
other types of rural backgrounds, and also to the 
backgrounds encountered in built-up areas. 


Size Requirements for White Signs 
Three sets of tests were carried out to find the size 
requirements of white traffic signs by obtaining 
ratings from groups of observers. White panels of 
different sizes, with black squares to represent 
lettering, were shown to the observers on the opposite 
side of a busy highway while they were asked to 
look down the road, and not at the pancls. They 
were asked to assess them on a scale of five divisions, 
purely on the basis of their conspicuity, putting them 
into the following categories: 

“Too large’, 

‘Just too large’, 

‘Adequate’, 

‘Just too small’, 

“Too small’. 
These observations were made at four distances from 
the sign-panels, as it had been found previously that 
distance of observation affected the estimate of the 
size considered necessary. Test 1 was carried out 
from 500 yards with every observation repeated. Test 
2 was made from 250 yards, also with repeated 
observations, and Test 3 from 150 yards, 250 yards 
and 350 yards. In every test, proper precautions were 
taken with respect to the order of presentation of the 
different size panels. There were 15 observers in 


each group. 
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Fig. 1. Shows location of signs for testing in comparatively 
open conditions, and Fig. 2 below, in shady surroundings. 


Contrast Conditions 

In these tests the signs were seen partly against 
hedges and trees and partly against roadside verges. 
In Tests 1 and 3 the signs were in open conditions 
(see Fig. 1), whereas in Test 2 the signs were in 
relatively shady conditions (see Fig. 2). As will be 
seen, somewhat different results were obtained for 
the two conditions. 


Results 
The different categories in the scale of merit were 
scored as follows: 


Too large +2 
Just too large 1 
Adequate 0 
Just too small —! 
Too small —2 


Fig. 3 shows how the mean score varied with the 
size of the panel in the different tests. The points at 
which the curves (drawn freehand to fit the data), 
cross the ‘adequate’ line, give the area which was 
judged adequate. Table I below summarizes these 
sizes: 


TABLE I 





Distance of Areas of white panel 
observers from judged as ‘adequate’ 








Test number sign (yds) 
150 16 sq. ft. 
Open conditions 250 6 
350 29 55 
l 500 50 sq. ft. 


Open conditions 





2 250 31 sq. ft. 
Shaded conditions 





These data can be seen in Fig. 4, showing the rela- 
tion between observation distance and size of panel 
required by the observers. A curve giving the size of 
sign which would be required to produce an image of 
constant area on the retina has been drawn through 
point B. 

It is well known that people make allowance for 
distance when estimating the size. An object, for 
example a yardstick, may appear to the eye to be of diff- 
erent length, if seen 12 in. away or 12 feet away, but 
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it will still be judged as one yard long. This is called 
‘size constancy’. But such a ‘size constancy’ law does 
not completely explain the observer’s choice of sizes 
in this experiment. If such a law held completely, the 
same size of sign would have been chosen from any 
distance, but the results for Tests 1 and 3 show a 
rather different picture. It would seem that while over 
a small range of medium observation distances (250- 
350 yards) sizes are chosen which would keep the reti- 
nal imas;e constant in area, at distances shorter than 
this there is an indication that tiere will be a mini- 
mum satisfactory area. 

The results suggest the following working rule for 
white signs on rural roads seen against the most 
common backgrounds. In order to make a white 
traffic sign sited in open conditions sufficiently 
attention-attracting or detectable from a distance of 
250 yards or less, its area would have to be about 16 
square feet, with a further 13 square feet area for 
each additional 100 yards distance up to the maximum 
distance tested of 500 yards, when the area required 
for a white sign is 50 square feet. These represent 
requirements when signs are unshaded; in shady 
conditions larger signs are required. 


Conspicuity of Signs of Different Colours 

It would be useful to have a system of colour coding 
for different types of sign. However, to decide 
whether colour coding is practicable it is necessary to 
know whether coloured signs can be made adequately 
conspicuous without having to be made too large. In 
the tests described here, attempts have been made to 
find the amount by which the area of a coloured sign 
has to be increased beyond that of a white one to 
make it as conspicuous or detectable as the white one. 
The backgrounds against which the signs were seen 
were comprised of hedges, trees and grass, as in the 
tests described above. 

Paired comparisons were used: two panels, one 
coloured and one white, were simultaneously 
presented to a group of observers, the white panel 
being variable in size. The coloured panel was 4 ft. x 
3 ft. 3 in., which was half the size, to scale, of the 
required sign size at 500 yards, as found in the tests 
on size for white signs. (The observations were 
carried out from half the distance, i.e. 250 yards.) 
The white panels varied in size from 4 ft. 4 in. x 
3 ft. 6 in. down to | ft. 8 in. x 1 ft. 4 in. All panels 
were of the same shape. The coloured and white 
panels were at equal distances right and left from a 


Fig. 2. 





TRAFFIC ENGINEERING & CONTROL 391 











Pad 
































































































































1 tr --— > 
Just too 
large Test 3 (150 yds & 250yds) 
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re) a — Thick lines drawn freehand to fit the 
be - data of each test ( Test 3, 
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Just too ’ -_ 
z st J Z —— Symbot Test Observation 
ae ° 3 150 yds 
oa 3 250 yds 
4 ----- 3 350 yds 
™ sm—— 2 250 yds 
Gara 4 500 yds 
Too small 1 i 
~ 20 30 40 50 60 
AREA — square feet 
Fig. 3. Judgments of conspicuity in terms of area of white panel. 
small grey panel on to which the observers were asked determining size requirements, where absolute judg- 
to fix their gaze. They were asked to judge the panels ments had to be relied upon. 
without looking directly at them, and record on a The area of the white panel, judged equally con- 
form which of the two would be, in their judgment, spicuous in 50 per cent of the cases to the coloured 
more easily detected. The weather conditions during panel, expressed as a percentage of the area of the 
the course of the experiment ranged from dull to coloured panel, was taken as a measure of the relative 
sunny, but the resulting change in illumination did conspicuity of signs of different colours. Thus a 
not appear to affect the average judgments greatly. percentage of less than 100 indicates a colour con- 
The method of using judgments of comparison, as sidered less conspicuous than white under the con- 
used here, is more reliable than the one used in ditions of test. 
j The colours of the panels were the closest approx- 
| a / imations that could be provided to Standard British 
‘ colours and Standard American Interstate colours. 
= / They were as follows: 
o e Size of sign for : 
“ 60 —r— +~retinal image of 
l constant area iy A TABLE II 
‘ 
| Test 1 4 | ° 
Ww Luminance 
2s 4 factor* 
a / 4 Colour Standard (C.1.E. Standard 
rs , - fF Illuminant Bt 
ra} / y; C.1.E. Standard 
_— -¥ conditions) 
a / / 
rc) Lf, White 88 per cent 
o Test 2 / Yellow | approximating B.S.381C/355 56 2 
= 4 pasties / (Lemon Yellow) | 
< ea CH rest 3 Red a B.S.381C/537 | 13° 4, 55 
5 (Signal Red) 
5 Green - ‘Interstate’ 105 5 
| Experimental Green 
Lad 20 points 4 Blue ” ” 3.8 »” ” 
I A 8 (Motorway) Blue 
> Test 3 Test 3 Black Sy ae ae 
u . 
5 10 —f 
a *The luminance factor of a light reflecting surface is defined 
< of as the ratio of the luminance of that surface to the luminance 
° ed of a perfect white diffuser under the same conditions. 
< <= +A light source representing the warmer phases of daylight. 
° 150 250 350 500 tAngle of incidence: 45°, angle of viewing: normal. 
OBSERVATION DISTANCE — yards 
Fig. 4. Area of White Sign Found Adequate from different The chromaticity co-ordinates of the colours used 


observation distances. are shown in Fig. 5. 
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White and Black practically coincide with illuninent 'B° 


Fig. 5. Chromaticity co-ordinates of coloured signs. Co-ordin- 
ates determined under standard illuminant ‘B’ (light approx- 
imating that of warmer phases of daylight such as noon sunlight). 


Results 

The judgments of detectability for each colour, 
plotted against the relative areas of the white and 
coloured signs presented together for comparison at 
each step, are shown in Fig. 6. Smooth curves have 
been drawn by fitting probits to the data for each 
colour. Where the 50 per cent line crosses the curves 
will be the points at which half the observers (the 
average observer) have judged that the white and 
coloured panels of unequal area are equally detectable. 
These points will give the amount by which the area 
of a coloured sign would have to exceed the area of a 
white sign, to be judged equally detectable. These 
amounts are: 








TABLE III 
Yellow | White Red | Blue | Green | Black 
—8% 0 T% 24% 42% 125% 








In this test, therefore, yellow, white and red, have 
not been judged to be greatly different from the point 
of view of detectability, but yellow is slightly better 
than white, and red slightly worse. It may be noted 
that there were individual variations, some observers 
showing a preference for coloured signs. 

The measure of detectability for each colour has 
been plotted against its luminance factor in Fig. 7. It 
might have been expected that, because, in general, 
backgrounds are dark, the detectability of coloured 
signs would increase with increase in luminance 
factor: that is, the lighter the panel, the more con- 
spicuous it would appear to be. Although the general 
trend of the relationship shows something of this sort, 
the graph in Fig. 5 suggests that this is by no means 
the whole story. For example, the dip in the graph at 
the green point probably indicates that the greenish 
background influenced the detectability of the green 
panel. In general therefore a contrast in line as well 
as luminance is desirable. 
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Fig. 6. Preference for coloured sign versus area ratio (White/ 
Coloured). 
Supplementary Tests 


A few tests were carried out with the signs showing 
against a light background formed by a grey sky or 
mist. Under these conditions the white and yellow 
signs tended to merge with their backgrounds and 
were much less conspicuous than the dark coloured 
signs including the red sign. 

A test carried out in a shopping street in clear 
weather suggested that in such conditions the order 
of detectability would be similar to that found in rural 
areas in clear weather, i.e. light coloured signs best. 


Discussion 

In ordinary daylight conditions with a background of 
vegetation, and according to some evidence quoted 
below, also with a background of shops and houses, 
the order of detectability is yellow, white and red, 
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Fig. 1. Manual Count with form and hand tally. 


RECENT Sunday newspaper article described 

traffic engineering as a ‘fashionable new cult, an 
intriguing amalgamation of painstaking statistical 
analysis and applied common sense’. The writer, no 
doubt, was trying to be facetious, but there is much 
truth in this statement. Traffic engineering is not 
exactly new—it has been practised in this country to 
a limited extent for at least forty years, but only in 
the last few years have highway authorities in general 
become really aware of it as a separate phase of 
highway engineering and have learnt to appreciate 
what can be achieved by sound traffic engineering 
techniques. Applied common sense, or perhaps more 
correctly the accumulated experience of highway 
engineers, has always been applied to traffic problems 
and will need to be in the future. It is now realized, 
though not so widely as it should be, that correct 
decisions in traffic engineering can only be made on the 
basis of adequate facts on traffic movements and desires. 
Without these facts, the problems cannot be accurately 
assessed and, without adequate data, it is difficult 
to see what solutions are possible and almost im- 
possible to determine the relative merits of alternative 
solutions to the same problem. Adequate data are 
also essential to present to councils and the public at 
large a clear picture of traffic needs and of the 
benefits that will accrue from traffic improvements. 


It is sometimes stated, even by engineers, that 
traffic studies are not needed, that points of congestion 
or danger are well known and that only lack of funds 
prevents necessary improvements from being carried 
out. Lack of funds has certainly been a handicap and 
to some extent may always be a factor. Lack of data 
too does not necessarily mean that improvements 
recently completed were not properly conceived. The 
great and continuing growth of traffic coupled with 
the serious lag in improvements, due to lack of funds, 
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Introduction to 
TRAFFIC 


STUDIES 


by J. T. Duff 


Senior Engineer, Ministry of Transport 


does mean that traffic problems, particularly in the 
towns, are now such as to require that future efforts 
be co-ordinated and planned to achieve the greatest 
possible efficiency and economy and to ensure that 
the funds available for highway improvements are 
spent to the best advantage. 


The traffic studies which are most commonly made 
comprise: 


1. Traffic counts, either at intersections or on individual 
streets in towns or on main roads in open country. 

. Pedestrian counts. 

. Origin and destination surveys. 

. Speed and delay studies. 

. Parking surveys 

. Accident studies. 


ee 


Traffic Counts 


Traffic census information is required for many 
purposes. At particular places it may be needed for 
designing the layout of an intersection, for designing 
and setting the controls of automatic traffic signals 
and, in conjunction with origin and destination data, 
for road planning. It is also necessary for the calcula- 
tion of accident rates in the study of accidents on 
particular roads. Regular traffic censuses are made to 
study trends and variations in vehicle-mileage over 
an area. 


Traffic counting may be done manually, i.e. by 
enumerators who stand at the roadside and make a 
stroke record on a form as each vehicle passes or by 
means of automatic traffic counters. The latter were 
described and illustrated in the article by F. D. Hobbs 
which appeared in the August issue of Traffic 
Engineering & Control. 


The Ministry of Transport standard form for a 
manual count divides the vehicles into 11 classes. 
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This classification represents about the maximum that 
can be reasonably undertaken by one enumerator and 
for some purposes fewer classes are sufficient. With 
this form one enumerator can usually count up to 
600 vehicles per hour. Greater volumes can be 
counted by various devices, e.g. by using a hand tally 
counter to record the cars and the form for the 
remaining classes or by employing two enumerators 
counting different classes of traffic. 

For road planning purposes an estimate is usually 
required of the average daily traffic in passenger car 
units in August (average of seven consecutive days 
6 a.m.-10 p.m.). Depending on the accuracy required, 
the period of counting can be chosen with increasing 
accuracy as follows: 


a) A count for one hour on a normal weekday between 
9 a.m. and 6.p.m. 
(6) A count for one normal weekday from 6 a.m. to 10 


p.m. 

c) A count from 6 a.m.-10 p.m. on a successive Friday, 

Saturday and Sunday (or Saturday, Sunday and 

Monday). The average daily traffic is estimated from 
the formula: 

5 Friday + 


Saturday + Sunday 





(d) A count for seven consecutive days from 6 a.m.— 
10 p.m. 
These counts will require adjustnent as follows: 
For variations in traffic from hour to hour (a) 
For variations from weekday to weekday (a) and (5). 
For variations at different months of the year (a)-(d). 
Factors for making these adjustments are obtainable 
from the Ministry of Transport census taken monthly at 
50 points. 


For economic analyses estimates are required of the 
total traffic flow for the whole year classified by type 
of vehicle. The counting can be done in the following 
ways: 

(i) A count every 26 days (14 counts in all) and the 
total multiplied by 26. Each day of the week will be 
represented twice. 

(ii) A count for one whole week during each of the four 
quarters and the total multiplied by 13. 

(iii) Similar to (ii) but each week’s traffic estimated from 

a three-day count as 
5 x Friday + Saturday + Sunday 

iv) Total traffic, from an automatic counter operated for 
the full year with the proportions of different types 
of vehicles estimated from sample manual counts. 


Since intersections are generally designed on the 
peak hour flows the period of counting at intersections 
must cover at least these hours. In addition to the 
turning movements, the proportions of the various 
classes of vehicles are generally required for design 
purposes so that manual counts are required. At busy 
intersections a bank of hand tally counters may be 
preferable to the normal stroke record. At some 
complicated intersections it may not be possible for 
enumerators on the ground to follow the paths of 
vehicles through the intersection. Two methods are 
available for such intersections. If a high vantage 
point giving a complete view of the intersection is 
available a random sample of vehicles may be traced 
from each approach. If no such vantage point is 
available the registration numbers of a sample of 
vehicles entering and leaving the intersection may be 
taken and the results matched to give the distribution. 


Pedestrian Counts 
Counts of pedestrians moving along a road may be 
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Fig. 2. Counting with electronic speedmeter. 


needed to determine the width of a footpath or for 
proposals for continuous lengths of pedestrian guard- 
rail. More usually, however, counts are required of 
the numbers of pedestrians crossing the carriageway at, 
or near, specified points. These counts may be for the 
provision of pedestrian facilities, such as zebra 
crossings, signalled crossings, footbridges or sub- 
ways, or to allow for the possible reduction in traffic 
capacity at roundabouts or signalled intersections due 
to pedestrians crossing on the surface. Counting of 
pedestrians is best done with a hand tally counter 
and flows up to 2,000 per hour can be counted by one 
enumerator. 


Origin and Destination Surveys 


In planning a new road, or extensive alterations to an 
existing road, the amount of traffic likely to use it 
cannot be estimated from simple counts and it is 
necessary to collect information on the origins and 
destinations of traffic approaching the area. Even 
where physical improvements are not proposed a 
knowledge of traffic desires, rather than existing flow 
which may be influenced by unsatisfactory conditions 
on some routes, is the more satisfactory basis for 
tackling traffic problems. 


Where it is proposed to by-pass an urban area it is 
simply necessary to classify traffic as by-passable or 
not, according to the information received on 
individual journeys. For more comprehensive surveys 
of town traffic the urban area must be divided into a 
number of zones and the information collected to 
show the movements into these zones from outside 
the urban area and also the movements from zone to 
zone. The location of these zones requires consider- 
able local knowledge. 











Fig. 3. Origin and Destination Survey. 


The siting of survey points, particularly if vehicles 
are to be stopped, requires care. They should 
preferably be sited on straight level stretches of road 
with adequate visibility in each direction. The 
carriageway must be sufficiently wide to avoid 
creating dangerous conditions and, if sampling is to 
be used, it should be wide enough to allow vehicles 
which are not required for questioning of drivers to 
by-pass the survey point. 

Five methods of taking origin and destination 
surveys are used, namely: 


1. By direct interview of drivers. This is by far the 
commonest method. 

2. By observation of registration numbers. This is useful 
where it is difficult to stop traffic, but much larger 
staffs are required and the analysis of the results is 
more troublesome. It is not suitable where the long- 
distance origins and destinations of vehicles are 
needed, e.g. for motorway surveys. 

3. By use of prepaid postcards. This method can be 
spoiled if the sample of cards returned is biased. Bias 
can be checked in a number of ways but if the result 
is found to be biassed the survey is wasted. 

4. By tags or stickers on vehicles. This method is not 
common except in combination with (1) or (3) to 
avoid drivers being stopped twice. 

5. By home interviews. This method, which requires 
trained personnel, is occasionally used in the largest 
urban areas. 


The analysis of origin and destination survey is 
now frequently carried out on punched card machines. 
(See for example the account of the Wolverhampton 
survey described in the July issue of this journal). 


Speeds and Journey Times 
Spot speeds may be required to determine the design 
speed for a particular improvement, for the laying 
down of double white lines, for the siting of detectors 
at signalled intersections and as evidence in speed 
limit applications. They may occasionally serve as a 
quick approximation for running speeds. Journey 
times are used to measure the adequacy of the 
existing road network, to allocate traffic to new 
routes and as measures of the success of improve- 
ments (before and after studies). They are also 
required in economic studies. 

Spot speeds can be measured in a number of ways: 


(a) By timing vehicles with a stop watch between two 
points a measured distance apart (147 feet is con- 
venient since the speed in m.p.h. is then given by 
100 

» where t is the time in seconds). 
t 
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(6) An electronic speedmeter measures accurately the 
time taken for vehicles to travel between two rubber 
tubes laid on the carriageway 70.4 inches apart. 

(c) The radar speedmeter which gives a direct reading of 
the speed in miles per hour whilst the vehicle 
remains within the beam of high frequency radio 
waves. 

(d) An optical speedmeter comprising a telescope and a 
stop watch. The eyepiece of the telescope is divided, 

so that two images of an approaching vehicle are seen. 
The stop watch is started when the two images are 
such that the left-hand wheel of one coincides with 
the right-hand wheel of the other. Starting the watch 
automatically alters the optical system of the telescope 
throwing the two images further apart. The watch is 
stopped when the left-hand wheel of one image again 
coincides with the right-hand wheel of the other. The 
distance over which the vehicle is timed depends on 
the distance apart of the front wheels and the speed 
can be read from tables. For private cars the distance 
is of the order of 100 yards so that the instrument can 
generally only be used with light traffic on straight 
roads. 

Still and cine cameras are occasionally used but they 

have disadvantages due to film and shutter speed 

variations, variations in the distance of vehicles from 
the camera, difficulties of siting the camera and so on, 
which make them of restricted use. 


~~ 


(é 


Journey times can be measured in the following 
ways: 


(a) By filtering a test vehicle into the stream of traffic and 
driving it so that the number of vehicles overtaken is 
the same as the number of overtaking vehicles. The 
vehicle is then travelling at the mean speed of traffic. 
By registration numbers. The time of entering and 
leaving is recorded so that when the numbers are 
matched the journey time is available. 

(ce) The journey times of individual vehicles can be 

measured by trailing them in a test car. 


(6 
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In certain areas, delays at intersections are of 
interest. Delays can be measured directly by making 
a number of test runs through the intersection, an 
observer in the car noting the times with the aid of a 
stop watch and recording when he has an unhindered 
passage through the intersection. The average delay 
is the difference between the mean journey time of 
all runs and the mean time of unhindered runs. 

If there is a reasonable vantage point near the 
intersection, observations of delay may be made by 
an observer noting the times for vehicles to pass 
between fixed points. 

Another method is to note the number of vehicles 
in the queue waiting to clear the intersection. If the 
number of vehicles in the queue is plotted against 
time, the area under the graph gives the total vehicle 
delay in that time. Knowing the number of vehicles 
which arrive in that time, the average delay per 
vehicle can be found. To save the necessity to draw 
a graph and to measure the area, the following 
approximate method can be used: 


Over a period of one hour, the number of vehicles at 
rest in the queue is noted at minute intervals. The average 
of the 60 counts is then calculated. The average delay in 
seconds is given by 

3,600 x average number of vehicles at rest 
d = 
traffic entering (in v.p.h.) 


The average delay to pedestrians waiting to cross the 
road can be found in the same way. 





Flow and journey times 

Wardrop and Charlesworth! have described a 
convenient method, particularly for urban areas, 
whereby both flow and journey times can be calcu- 
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lated from observations made from a moving car. 
The car contains three observers and is driven to and 
fro along the route to be measured. One observer 
counts the vehicles passing in the opposite direction, 
the second counts the number of vehicles overtaken 
by the test car and, also, the number of vehicles 
which the test car itself overtakes, whilst the third 
observer records times and the totals counted by the 
other two observers. 


If q is the number of vehicles passing through the 

section in unit time in one direction 

x is the number of vehicles counted in this direction 
when the test car is travelling in the opposite 
direction 

y is the number of overtaking vehicles less the 
number overtaken when the test car is travelling in 
the direction of q 

w is the time taken by the test car to travel over the 
section in the direction of q 

a is the time taken in the opposite direction, 





x+y 
then the flow q is given by q = 
a+w 
and the average journey time t of the stream q is given by 
w==F 
t 
4 


Parking Surveys 


Although congestion may be known to exist in 
certain streets of a town, information is often lacking 
as to the extent to which parked vehicles contribute 


to this congestion and of the probable effect of 
measures which may be considered to restrict or 
prohibit waiting. The information may be obtained 
from a parking survey. 

A parking survey usually comprises three separate 
studies, namely: 

(a) A study of the existing facilities for parking, both on 

and off the street 
(6) A study of parking usage 
(c) A study of parking duration. 


The information obtained under (a) is usually 
plotted on a 1:1250 map of the area. The parking 
usage study consists of counts of vehicles parked in 
various streets and in off-street facilities at regular 
intervals throughout the day. The counting may be 
done by observers on foot, or in a moving car or 
from aerial photographs. 

The study of parking duration is made by observers 
who cover a number of streets (or off-street facilities) 
at regular intervals throughout the day and note the 
registration numbers of all vehicles parked. The 
interval is usually half-an-hour for streets and one 
hour for off-street facilities. The duration of parking 
is estimated from the number of occasions on which 
a given vehicle is seen. 

REFERENCES 
1]. G. Warprop and G. CHARLESWORTH. ‘A method of estimating 
speed and flow of traffic from a moving vehicle.’ Journal 


L.C.E. Pt. II Vol. 3. Feb. 1954. 
2Ministry of Transport Circular No. 734. March 25th, 1957. 





Conspicuity of Signs 

Continued from page 393 

with the dark colours considerably behind. This order 
can be expressed numerically by finding the area 
which a coloured sign has to cover in order to be 
equally detectable to a white sign of given size. Thus, 
taken in conjunction with the data given in the first 
part of this article, the results indicate that for signs 
in the most common type of rural setting, the 
minimum area considered necessary for easy recog- 
nition for an observation distance of 250 yards or 
less is: 


14 sq. ft. for a yellow sign 


16 ”» > > 9 white ” 
18 >> ” »” 39 red ”» 
20 ” ”» ” blue ” 
22 > ” + ee > | green > 
36 ”> ”» > black > 


The good overall performance of the red colour, in 
spite of its relatively low luminance factor, supports 
present practice of using signal red for danger signs. 

It is likely that these conclusions hold for built-up 
areas as well, provided the background is not of 
some specific uniform colour. Only one short test 
supports this statement, but it is in line with present 
practice, for urban signs already have a yellow back- 
ground. Where, however, signs are seen against light- 
coloured backgrounds, such as sky or mist, dark- 
coloured signs are more conspicuous than light- 
coloured signs. However, according to the survey 
described at the outset, such backgrounds are not the 
usual ones. 


Conclusions 

1. The average observer required a white sign of at 
least 16 square feet area from a distance of 250 yards 
or less, with a further 13 square feet area for each 
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additional 100 yards distance, up to the maximum 
distance tested of 500 yards. These are minimum 
sizes from different observation distances, but the 
legend on some types of sign may often necessitate 
larger sizes. 

2. The areas of coloured signs should be greater or 
smaller than those of white signs by the following 
amounts : 


per 

cent 
‘Lemon’ — (Approximating B.S.381C/355 —10 
‘Signal’ 381C/537 +15 
eereny? “Blue (Approximating Interstate Blue) +20 
Green ( * - Green) +40. 
Black +125 


On roads where it is sufficient that signs be noticed 
250 yards ahead, the necessary area will therefore 
range from 14 square feet for yellow, to 36 square feet 
for black in the most common rural situations. 

3. Observations under other conditions suggest 
that when the sign is shaded, the necessary area of 
white sign should be twice as great. When seen 
against a light grey background of sky or mist, dark 
signs and red stood out better than white or yellow. 
One exploratory test showed results similar to those 
in paragraph two for a shopping street. 

4. Signal red is nearly as effective as white, and is 
effective also in cases of light, bright backgrounds 
which occur in one case out of six on rural roads. 


This article is published by permission of the Director 
of Road Research. 


The photographs are Crown Copyright and are repro- 
duced by permission of the Controller of H.M. Station- 


ery Office. 
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PEAK HOUR 


RAMP 


CLOSURE 


by Richard J. Carison 
















TRAFFIC 


At Peak 
Trattic Periods 
USE 
21* Ave. S. Ramp 


An Associate Engineer in the Traffic 
Engineering Division, Seattle, describes how 
traffic flow along an expressway has been 
improved by closing access ramps during 
rush hours. This article is based on a paper 
given to the Western Section of the Institute of 
Traffic Engineers at San Francisco recently. 





N the course of designating traffic operations for 

heavily travelled existing facilities, the traffic 
engineer must often introduce inconveniences to the 
few in order that the many may transport themselves 
more safely, conveniently and economically. Begin- 
ning with minor interruptions, such as stopping the 
driver at the command of a sign, traffic engineers 
have proceeded, as conditions warranted, through 
turning restrictions, one-way streets, and reversible 
lanes aad streets, to periodic and possibly complete 
closure of iutermediate access to roads carrying 
through traffic. In January 1960, in the City of 
Seattle, for instance, an experiment was tried by 
closing three on-ramps during selected peak traffic 
periods. 

Lake Way is the street name for U.S. Highway 10, 
the principal access for traffic east of Seattle, and is 
the west approach to the mile-long Lake Washington 
Floating Bridge. It is a four-lane, two-directional, 
limited access, expressway with a weekday ADT in 
excess of 40,000, and has a posted speed limit of 40 
miles per hour. Lane capacity is limited by 11-foot 
lane widths, high kerbs, long grades of up to five per 
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cent at both ends of the bridge, a so-called ‘bulge’ in 
alignment of the bridge at the location of the water- 
traffic drawspan, and a 1,500-foot twin bore, untiled 
tunnel at the Seattle approach. Ail these limiting 
features appear to have a similar influence on traffic 
conditions and the operating limit over the years has 
been right around 1,550 vehicles per lane per hour. 
This limit has long been exceeded by the peak 
demand and the facility has recently reached average 
backlog periods of about one hour in the A.M. 
westbound peak and about one and one-half hours in 
the P.M. eastbound peak. Agitation by users experi- 
encing these delays prompted officials to urge 
strongly that measures be taken to speed up traffic 
during the peak periods. Among these measures was 
closure of three access ramps and, incidentally, 
operation of reversible lanes favouring the peak | 
direction. 

The ramps in question, which were opened for | 
traffic in 1939 along with the bridge and tunnel, do 
not even come close to present design standards for 
free flowing ramps, and are therefore, controlled by 
‘Stop’ signs. Their moderate use and their proximity 
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to the bridge and tunnel structures, have precluded 
costly redesign to bring them up to adequate standards. 

Within these limits imposed by geometry, com- 
muters generally drive along the road with a high 
degree of efficiency, but the exceptions, and the 
appreciable number of non-commuters make difficul- 
ties. In fact, driver benevolence accounts for much 
of the ability for others to obtain access from the 
ramps. Some left gaps, some slowed or stopped, and 
one charitable driver was once observed to stop and 
let no less than thirteen ramp vehicles into line ahead 
of him, through the ‘Stop’ sign. In spite of the long 
lines and erratic operation, accident experience was 
only moderate. 


Clearing the Hurdle 


Although access in the peak direction only was 
originally closed, all three ramps were closed from 
7 to 9 a.m. and 4 to 6 p.m. two months later, in 
co-ordination with the reversible lane operation. This 
arrangement has continued since, with no likelihood 
of its being changed in the near future. Preparation 
for the closure involved destination sign changes, 
three dozen portable barricades and signs, advance 
notice of one week posted at the ramps, release of 
a press notice with sketch of the proposed operation, 
and handbills distributed by the Seattle police to 
peak-period ramp users on the day before the 
scheduled closure. The first day’s closure, the hurdle 
for new restrictive operations, was quite successful, 
with only slight congestion caused by those taken by 
surprise, and the late attempts to make it under the 
wire. 1,700 ramp users were diverted that day and an 
additional 1,300 were diverted two months later. 
2,800 of the 3,000 diverted users were directed to the 
nearest eastbound merging ramp, but an estimated 
25 per cent of these found other access routes more 
suitable. The 200 westbound users, chiefly of local 


origin, were not directed to any alternate route. 

As a result of closing the ramps, average speeds 
were increased by five miles an hour, the number of 
through-traffic stops were reduced by two-thirds, and 
the accident records indicated radical improvement, 
both in the ramp and tunnel sections. Observation 
definitely showed a smoother traffic flow along Lake 
Way, and less hazardous traffic conditions after 
introducing this control by closing the ramps. Public 
acceptance has seemingly been excellent, the majority 
of regular users being well aware of the needs and 
results. Fortunately, there were no known business 
establishments adversely affected. In fact, so success- 
ful has the experiment been that the operation is 
being continued, with no radical change foreseeable 
until possible future major construction changes. In 
fact, in July 1960 a ramp to another major facility has 
been closed during the evening peak, resulting again 
in more satisfactory operation on this major road. 


Problem for Traffic Engineers 


One aspect which should be mentioned is the 
awkward times involved for the traffic engineering 
crews. Unless there is considerable flexibility in 
manpower management, manual operation can con- 
sume a disproportionate amount of the work day, 
even with permanent gates and hinged changeable 
message signing. A costly automatic system may be 
warrented if extended use can be foreseen. 

It can be definitely concluded that periodic, or even 
permanent shutting off of access to through-traffic 
facilities can be a feasible solution to some traffic 
problems, provided, of course, that the net gain 
outweighs the total undesirable effect. My personal 
view is, hcwever, that the traffic engineer is going to 
hope that any such periodic operation will be only 
temporary, and he is likely, therefore, to seek an 
eventual 24-hour solution. 





Lake Way, Seattle: one of the access ramps, the subject of this article. 
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Traffic Engineering Study Week 








REPORTS from NICE 





Mr. 3. F. A. Baker, Chief Engineer (Highways) Ministry of Transport, presiding over the Opening Session. 


HE Fifth International Study Week in Traffic 

Engineering, organized jointly by the World 
Touring and Automobile Association, the Permanent 
International Association of Road Congresses and the 
International Road Federation, was held at Nice, 
September 26 to October 1. From the papers 
presented, the debates that followed, and the panel 
discussions held, there emerged a _ recognizable 
pattern of thinking on theory and practice in regard 
to roads and traffic problems. No conclusions were 
reached, because that is not the purpose of the 
conference, nor could the ideas produced be reduced 
to a common denominator, since on some issues 
there were distinct cleavages of thought, often 
arising from different development in the many 
countries represented. But underlying the whole 
series of discussions was the major query, since 
nothing was likely to halt the trend towards one car 
per family, should the motor vehicle be fully provided 
for and planning policies appropriate to the motoring 
age adopted, or in the interests of town planning and 
public transport should there be restriction on its 
use? Subsidiary to this was the conflict between 
those whose thoughts were directed to facilitating the 
movement and storage of veliicles and those who 
were more concerned with the transport of people 
and goods. 

The choice of themes and the discussion upon 
them showed that traffic engineers are fully conscious 
of the danger of concerning themselves overmuch 
with means and losing sight of the ends, and they 
were also indicative of the direction in which their 
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thinking is moving. They are no longer concerned 
solely with traffic organization and control but are 
claiming the right to participate in the planning of 
transport in conjunction with land use, particularly 
in regard to urban development, which is so greatly 
influenced by increasing motorization. It is no 
longer enough to provide new facilities in the form of 
construction of new roads, improvement of existing 
ones and greater parking facilities, not only because 
it is difficult to keep pace with the growth in the 
volume of traffic, but also because the more facilities 
there are, the greater the traffic that is attracted or 
generated by them. At Nice, therefore, the need 
to link the planning of land use and transport was 
fully appreciated, and much of the discussion turned 
on how the right balance was to be struck between 
the sometimes conflicting demands of the motor 
vehicle and the interest of the community as a whole, 
between the desirability, for instance, of ensuring the 
survival of the city as the centre of social and economic 
life, and the wish to live away from it—the problem 
of urban spread; between the desires of the private 
motorist and the necessity to maintain the viability of 
public transport—the conflict between mass and 
private transport; the difficulty of meeting what the 
motoring community demands and what can be 
afforded—the economic problem. All were discussed 
at Nice, and summaries of some of the papers and 
discussions are reported in the following pages, and 
others will be published next month, together with a 
report of the International Road Safety Congress 
which followed on the Study Week. 


November 1960 








TRAFFIC & PARKING NEEDS 


ETHODS for assessing traffic 

requirements, its volume, and 
parking needs arising from current 
trends in urban development, and 
particularly as between residential areas 
and the central business district arising 
from increased motorization, formed 
the basis of the papers submitted, and 
the discussion that followed, on “Traffic 
and Parking Needs Generated by 
Building Development’. 

Whereas little difference of opinion 
arose as to the nature of the problem, 
and the necessity to meet demand for 
parking space by requiring provision in 
relation to new construction, there was 

no agreement as to the extent to which 

urban spread should be resisted and 
what measures, if any, should be taken 
to counter the threatened deterioration 
of the city as the centre of economic and 
community life. Nor was there agree- 
ment that this was taking place. 
Burton Marsh, Head of the Traffic 
Engineering Division of the American 
Automobile Association, for instance, 
denied the contention of F. Peter, 
Head of the Town Planning Office, 
Basle, that there had been a disruptive 
and adverse effect on fully-developed 
American towns and cities as a result of 
the building of freeways into them. He 
accepted, however, that traffic engineers 
with their special knowledge should 
give a lead in ing known the 
traffic problems and influence decisions 
on basic public policy, which was 
required if the wishes of the community 
in regard to the future of the central 
business district were to be met. 

On the other hand, some speakers 
favoured more restriction on the private 
car by way of parking regulations. Major 
R. A. B. Smith, of the Automobile 
Association, for instance, considered 
that saturation had been practically 
reached in New York and London, and 
that the progress towards the private car 
must be reversed if essential services 
were to be maintained. Commercial 
services must be able to operate and he 
proposed that the use of private trans- 
port should be influenced by the pro- 
vision of cheap parking facilities for 
short-term, and expensive for long- 
term parking in the centres of large 
towns, subsidizing them if necessary. 
For the smaller towns, the reverse 
process should be followed, since, 
because of the problem of the peak, 
public transport had difficulty in sur- 
viving and the private car was the 
natural means of transport to and from 
work. 

The difference of methods, experience 
and approach of spokesmen from 
different countries emerged from the 
prepared papers which are summarized 
below. 

William O. Backhouse, Town and 
Regional Planning Consultant andTraffic 
Engineering Consultant, Johannesburg, 
considered that future generations 
would not tolerate walking to public 
transport stopping places in every kind 
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of weather, nor put up with crowded 
vehicles and waiking to their destina- 
tion, all at scheduled times. There was 
an ever increasing use of the private 
vehicle and a decreasing use of public 
transport. Artificial methods of restrict- 
ing the use of private vehicles in town 
centres would not reverse the process but 
would tend to transform town centres 
into derelict areas. With the increased 
mobility of the public, unless town 
centres provided adequate facilities for 
private motor vehicles, the general 
public would patronize dispersed shop- 
ping and business centres where ample 
parking and fluid traffic flow were 
possible. Trade and commerce always 
followed the public desire and, if the 
public avoided the congested town 
centres, trade and commerce would 
shift to new and more spacious areas. 

There was a growing realization of 
these facts by controlling authorities and 
commercial and professional interests 
and, in many cases, retail shops had 
moved from central town areas to the 
more spacious modern shopping centres, 
where there was adequate on-site 
parking and pleasant and safe shopping 
amenities. Such migration was a serious 
matter for the controlling authorities 
which had enormous capital investments 
in essential services in town centres and 
relied upon the central area for the 
major part of rating and revenue. 

According to Mr Backhcuse, it was 
regrettable that the increasingly bad 
traffic conditions had accrued since 
town planning had been in vogue. So 
much so that town centres were now a 
conglomeration of buildings which 
were ‘monuments to architects’ and 
bore no relation to the traffic problems 
they created. 

Special attention should be called to 
the fact that there must be a planned 
balance between the use, bulk and 
traffic inducement of buildings on the 
one hand and the street capacities and 
off-street parking facilities on the other. 
According to Mr. Backhouse, it was a 
primary necessity in future planning 
that the planner should be able to make 
an intelligent estimate of the: 

(a) Amount of vehicular traffic in- 
cidental to the bulk and use of 
new development. 

(6) Amount of pedestrian 
induced. 

(c) Effect of that traffic upon existing 
and planned highways. 

(d) Amount of parking space available 
and necessary in relation to the 
traffic induced by the develop- 
ment. 

(e) Effect of the pedestrian traffic 
upon vehicular traffic flows. 

Parking should be divided into two 
distinct classifications, Mr. Backhouse 
contended, viz.: 

(a) Permanent incidental parking for 
the delivery vans, lorries and cars 
of the tenants and employees in 
the building. 


traffic 
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(6) Parking and loading of visitors’, 
customers’ and merchants’ 
vehicles visiting the premises. 


(See Table overleaf) 


J. Elkouby, Roads and Bridges 
Engineer, Department of Roads and 
Traffic, France, dealt with the problem 
of traffic generated by new housing 
developments. He referred to a survey 
by the Roads and Traffic Department 
at the French Ministry of Public Works 
in collaboration with the Ministry of 
Construction. In this the departmental 
authorities were asked to analyse the 
traffic generated by new housing 
developments containing at least 100 
occupied units. A sample of 71 housing 
developments was taken, the majority 
(75 per cent) being levelopments com- 
prising between 100 and 600 housing 
units. The inquiry covered both rented 
housing units built by the Bureau of 
Low-Priced Housing and flats owned 
by their occupiers. Thus the sample 
covered a reasonable section of the 
social scale. In addition, within each 
housing development, the size of the 
total active population was specially 
noted, together with its distribution 
among social professional classes. Three 
categories were defined: the well-to-do, 
the middle classes and miscellaneous 
groups. 

The aim of the inquiry was to deter- 
mine the regular traffic which was 
generated by building development. 
Traffic counts were therefore limited to 
two normal working days and were 
made during peak hours between 6 
a.m. and 10 a.m., and from 4 p.m. 
to 8 p.m. The counts were made at 
every point of entry to the housing 
development and distinguished between 
bicycles, two-wheeled motor vehicles, 
private and commercial motor cars, 
vans and lorries, and public transport 
vehicles. Finally, vehicles parked within 
the housing development at 10 p.m. 
were counted in order to get an approx- 
imate idea of the number of vehicles 
belonging to the residents. In most 
cases the developments were too recent 
to have reached a state of stability. 
Although it was not possible at this 
stage of the inquiry to collect irrefutable 
figures on the number of vehicles per 
development, from other information it 
appeared that the number was lower 
than that recorded for similar but more 
established groups of population. 

Many factors apart from the rate of 
vehicle ownership could be found to 
explain the dispersion of scatter of 
certain results. Generated traffic might 
vary according to the position of the 
housing development, which might be 
quite far from a town centre or quite 
near a zone of activity. This traffic also 
depended upon the opportunities the 
inhabitants had of using other means of 
transport. 

All these reasons explained why such 
an inquiry—the first of its kind in 
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France conducted with a methodological 
aim in view—could only give its results 
in order of importance for the time 
being as follows 

1 to 1.5 v.p.d. per housing unit (for 
4-wheeled traffic 
per housing unit (for 
-2 and 4-wheelers). 


3 to 4 v.p.d 
total traffic 


The results of the survey showed also 
that the hourly peak volume corres- 
ponded to between 20 per cent and 25 
per cent of the daily traffic 


Dr. Ferretti and Professor Di Gioia, 
of Italy, gave in their report some 
examples of new schemes of provision 
for traffic in urban areas in Italy. They 
stated that there was a trend to plan the 
new centres away from existing residen- 
tial areas, and at the same time to plan 
a road system based on traffic require- 
ments, each road fulfilling a precise 
traffic function (fast traffic, traffic 
between and into the different populated 
zones, traffic issuing from the nerve- 
centres, etc 

In Italy these principles were applied 
each time groups of buildings of a cer- 
tain size were constructed. In this way 
residential centres were created, strongly 
characterized by their ability to support 
themselves, and called ‘co-ordinated 
areas’ 

Mr. Peter pointed out that in certain 
American cities the disruptive effects of 
the increasing number of motor vehicles 
in cities fully-developed from the town 
planning and economic points of view, 
had already come into operation. Huge 
new roads were built right through the 
central areas of cities, and buildings were 
torn down to provide parking space. It 
was thought that by such thorough- 
going measures cities could be adapted 


reality they were destroyed, architec- 
turally and economically. The earlier 
concentration of shops and offices was 
sacrificed to traffic facilities to such an 
extent that the inevitable result was 
decline in business activity, dispersal of 


business, devaluation of the business 
districts and fall in land values. Mr. 
Peter believed that these extreme 


examples from a country where ‘full 
motorization’ had already been attained 
in some cities demonstrated the urgent 
need to find solutions which were 
acceptable, both architecturally and 
economically. (As stated above Burton 
Marsh disputed his contention.) 

In regard to the parking problem in 
fully-developed central areas, Mr. Peter 
stated that it must be decided either to 


foster private motor traffic, or to 
preserve and develop the central 
business district. He added that in 


Europe, above all, a greater value was 
placed on preserving the old central 
areas, which, in most cases, were not 
only business but also cultural centres It 
seemed to him wrong to ask ‘How can 
we provide the necessary space for 
traffic and parking in the central areas ?” 
The question should be ‘How can the 
existing central areas be preserved and 
fostered despite the never-ending in- 
crease in motorization ?’ 

Professor B. Wehner, Federal Re- 
public of Germany, referred in his 
report to a pilot study in which an 
attempt was made to predict future 
traffic flows on a theoretical basis. The 
study was confined to predicting future 
traffic flows on the four ‘tangents’ to the 
central area which were to form the 
backbone of the Berlin expressway net- 
work, including the flows at junctions and 
access points on these roads; and also 
the flows on the other major streets 


The theoretical method employed 
was based on the principle that the 
traffic flows to be expected in the City 
of Berlin would depend to a large 
extent on the pattern of land use in the 
Greater Berlin traffic area. Long- 
distance traffic and through traffic were 
only of minor importance in this study. 
On the contrary, commuter traffic, which 
was of decisive importance in calculating 
the daily peak-hour volumes, had been 
the object of a close study. 

In carrying out this study, a number 
of assumptions had to be made in 
order to calculate the expected traffic 
volumes. 


In making these assumptions, upper 
and lower limits were used wherever 
possible, and their effect on the total 
result discussed. However, the model 
future traffic flow pattern which was 
evolved for the solution of the problem 
in hand, and which enabled a theoretical 
calculation of traffic volumes to be 
made, permitted the assumptions made 
to be varied without difficulty. When 
the origins and destinations of traffic 
flows had been determined, the future 
traffic volume on each section of the 
proposed roads was calculated by 
means of a simple, but comparatively 
time-consuming, arithmetical process 
which was equivalent to a calculation 
based on O-D surveys. 


Commuter traffic entering or leaving 
the central area was made up of trips 
between home and work place made by 
people who used a private motor 
vehicle and were employed inside the 
quadrilateral enclosed by the ‘tangent’ 
roads. To determine the volume and 
direction of the resulting traffic flows, 
the locations of their homes and the 
distribution of their work places had to 



































to take private motor traffic; but in leading into the central area. be known. 
TRAFFIC INDUCEMENT OF BUILDING SURVEY 
45 Main Street, Johannesburg 
Ist December 1959 08.30 to 16.30 
Traffic Traffic 
Inducement inducement 
” Permanent Visiting x “ Ratio: Floor area Ratio: Floor area 
3 a c re) 9 per Vehicle per- per Vehicle 
Floor Use : ¢ c rd vr wt ww < manent parking Visiting parking 
¢ 3 2 ro) 6\'f2/\$ .s 
Fe} ¥ C4 22 ass: Saiaz | zs o> 
¥ 3 >is#iZ2 sei 22is3 38 og 
@) > a 26 Bs 26 Bs @€o fH FH Sq. ft. Sq. M. Sq.ft. Sq.M 
és\é&e\és\é&e 
LB Workshops 3 7 = 1 2 2 5 —_ 3 1,040 1,040 96.6 520 48.3 
UB Garage Office 2 —- 2 — — — 2 — 1,585 792 73.46 — _ 
Bank Hall 30 186 86147 6 24 24 15 — 30 3,280 547 50.8 138 12.8 
G Bank — — — — — _ — — _ 2,599 — a _ a 
Offices 114 46 — 50 68 37 5 9 78 16,151 323 30.0 437 40.6 
1st Offices 116 43 5 64 47 30 13 23 71 20,105 314 29.2 670 62.2 
2nd Offices 152 26 7 56 92 13 10 22 47 21,400 382 35.5 1,646 152.9 
3rd Offices 91 47 8 47 39 29 15 19 57 21,400 455 42.3 738 68.6 
4th Architectural Dept 24 12 — 10 14 11 1 2 19 2,812 281 26.1 256 23.8 
4th Technical & Consultants 44 40 2 21 23 37 1 13 45 13,311 634 58.9 360 33.4 
4th Insurance Co 56 21 28 11 26 10 2 7 14 5,277 480 446 528 49.1 
Sth Stock Brokers 22 55 14 12 10 35 6 5 42 9,629 802 745 275 25.5 
Sth Mining Consultants 102 51 58 39 56 _ _ 20 19 11,771 302 28.1 — — 
6th Insurance Co 90 37 20 26 52 21 8 1S 32 9,677 373 347 461 428 
6th Drawing Office 75 8 = 29 46 8 1 36 14,897 514 47.7 1,862 173.0 
7th Anglo Diamonds Dept 19 — — 3 16 — _— _ 3 5,950 1,983 184.2 _ _— 
8th Anglo Diamonds Dept 18 19 —_ 6 12 10 9 3 13 5,792 965 89.7 579 53.8 
9th Anglo Diamonds Dept 44 3 — 6 38 — — 2 4 5,475 913 84.8 — _ 
10th Library 6 — — 2 4 —_ — —_ 2 1,735 868 80.6 _ _— 
10th Caretaker's Fiat 2 1 _— — — 1 — 1 1 794 794 73.8 794 73.8 
7th Geologists & Drawing Office 36 4 2 18 19 1 1 4 15 2,571 143 13.3 2,571 238.9 
7 & Sth Metal Box Co. Offices 44 3 3 10 34 —_— —_ 2 8 5,418 542 50.4 — _— 
Total 1,090 609 294 419 622 269 1 150 539 182,669 1:435 1:40.4 1:679  1:63.1 
Average Time of Visiting Parking .75 hours. Peak Hours for Visiting Parking 09.30-12.30 and 14.00-16.30 
Parking Ratios for Net Floor Area of Building:-To Permanent Incidental Parking = 1 Parking Lot to every 435 sq. ft. (40.4 sq. M.) 
(under present day conditions.) To Visiting Parking 1 Parking Lot to every 679 sq. ft. (63.1 Metres.) 
From this Survey the Traffic inducement of Floor Uses can be ascertained and with suitable factors future conditions can be estimated. 


Ratio of Private Vehicles to Net Floor Area 


1:265 sq. ft or 1:24.7 sq. Metres. 
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However, the people employed in the 
ntral area who travelled to work by car 
vould not be distributed between the 
irious residential districts in propor- 
ion to the future population of each 
listrict. The following factors which 
might cause an uneven distribution 
vere therefore studied in detail: 
1) Influence of distance; 
2) Influence of the public transport 
network; 
3) Influence of the population struc- 
ture; 
Influence of the degree of motor- 
ization ; 
5) Influence of employment areas 
outside the central area. 


4 


In order to determine the volume of 


commuter traffic entering or leaving the 


central area, the planned population of 


each area served by one radial route was 
determined, and then broken down 
according to time contour zones and 
urban districts and localities outside 
Berlin. 

It had been assumed that people who 
drove to work in the central area would 
be distributed over the area proportion- 
ately to the total number of all employees 
in the area. Thus it was sufficient to 
study the distribution over the various 
parts of the central area of all persons 
employed in the area. 

The study of the location of homes 
and work places of those who were 
employed in the central area and who 
used a private motor vehicle to get to 
work showed how the traffic between 
residential areas and the central area 
would distribute itself within the 
‘tangent quadrilateral’. These figures 
were given to begin with as proportions 
of the total traffic. 

The flow diagram for the planned 
network of roads was then compiled by 
the usual process of assigning the 
traffic flows given in the table by origin, 
destination and volume, assuming that 
each vehicle would take the fastest 
route. 

Alan M. Voorhees, Traffic Planning 
Engineer, Automotive Safety Founda- 
tion, declared that experience in the 
United States had clearly demonstrated 
that no one single factor could be used 
accurately to determine parking needs 
generated by building development. It 
was usually found that in the outlying 
areas of large metropolitan areas about 
three times more parking space than 
floor space was required. However, the 
nearer to the downtown area, the 
smaller this ratio became, and studies 
conducted in Detroit indicated that 
about half the area available in floor 
space would be sufficient to meet 
parking needs in secondary shopping 
areas within two to four miles of down- 
town. 


The reason for this variation was 
simple: in the densely populated 
sections, more people walked to stores, 
or travelled by mass transit, and 
generally there were more competing 
centres. In addition, car ownership was 
generally lower in such areas than in the 
outlying areas and, for that reason, fewer 
car-travel shopping trips were made per 
family. 

Analyses of information obtained in 
Washington, D.C., have shown that the 
type of residential area had a great deal 
to do with determining the traffic 
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patterns of an area. In a residential area, 
with high densities and good transit, 
and perhaps limited parking, the 
majority of people depended upon mass 
transit. However, if this area had 
adequate off-street parking, car owner- 
ship would likely be higher and more 
people would be travelling by car. 

This relationship varied with the 
income level in various residential areas. 
As could be seen in the U.S.A., the 
outlying single family areas had the 
highest ceiling in car ownership: about 
one car for every other person. In more 
densely developed residential areas the 
ceiling might be a third of this figure. 

In view of these factors, it was 
possible to predict future car ownership 
by various types of residential area. 
This affected parking demands in 
various sections of a community and 
also transit riding, because, as car 
ownership increased, there was a 
marked reduction in use of public 
transport. 

Mr. Voorhees pointed out that the 
purpose of the trip must not be over- 
looked in a discussion on the nature of 
the parking problem. Although the 
magnitude of the parking problem 
varied largely with city size, the 
percentage of work and business trips 
seemed to remain constant. In most 
cases these types of trip accounted for 
50 to 60 per cent of all trips. The 
procedure by which trip frequency 
information was calculated in the U.S.A. 
varied. Some based their estimates on 
the acres of residential commercial or 
industrial land in a zone, while others 
considered car ownership, population 
and employment data. Mr. Voorhees 
himself thought the latter type of index 
more representative of true desires. 
Generally it was found that there were 
about five trips per car produced in cities 
over 300,000 and around six trips per 
car in cities less than 100,000. 


In presenting his report as General 
Reporter, Erik MHasselquist, Chief 
Inspector of Urban Roads and Streets, 
National Board of Roads, Sweden, said: 

‘In my own country about 80-85 per 
cent of the population is expected to 
live within urban areas in 1975. Today 
we have as an average one motor vehicle 
(cars, lorries and buses) per 6.5 in- 
habitants and in 1975 we will have 1:3. 
A great many cities show figures about 
1:5 and in some cases there already are 
cities with about 1:3. Under such 
circumstances we have found that 
traffic planning within urban areas 
must be one of the most important and 
significant tasks connected with city 
planning. 

‘I may say that it seems to me rather 
easy to predict the future degree of 
motorization in a country in its entirety. 
In Europe we are in the lucky position 
to be 20-25 years behind U.S.A. in 
motorization and that gives us a real 
chance to learn by their experience. 

‘However, a country can be divided 
in a number of more or less developed 
areas where the degree of future 
motorization, as well as the traffic 
pattern varies with local conditions. 

‘Within urban areas it is absolutely 
necessary to find traffic and parking 
needs generated by building develop- 
ment. In this field, a great many surveys 
have been made in the U.S.A. which 
can be used as a basis for traffic planning 
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in other parts of the world. However, 
the conditions in different countries, and 
in the cities within these countries, vary 
so much that special surveys of this 
kind must be made within each country. 


‘My opinion is that it would be of 
great value if the planniag of this type 
of survey could be centralized in some 
way within each country. It would then 
be possible to arrange, in co-operation 
with the city authorities, a system of 
surveys giving comprehensive material 
which could be used for estimating the 
traffic and parking needs generated by 
different kinds of building development. 

‘In Sweden, the parxing standards in 
use are based on parking surveys made 
in the same manner in seven cities. 
These standards give the total number 
of parking lots needed for special kinds 
of building and other establishments at 
different degrees of motorization (from 
1 :5-1:2).’ 


DEFINING CAPACITY 


“The Problem of Capacity in Road 
Planning’ was the theme of a panel 
discussion which occupied the second 
session. Under the Chairmanship of 
H. Hondermarcq, Director General of 
Roads, Belgium, Professor J. Schlums 
of the Technische Hochschule, Han- 
over, gave delegates a highly technical, 
detailed and well illustrated lecture 
aimed at defining capacity and the 
criteria by which it could be assessed, 
evaluating methods of measurement, 
and means for interpreting the results. 
He then discussed the extent to which 
they could be used in planning a road 
network. 


Much of the subsequent discussion 
turned both on the differences between 
practical, possible and economic 
capacity, and their calculation, and on 
which one should be taken as a yard- 
stick for the planning and design of 
roads. J. T. Duff, Ministry of Trans- 
port, described the British concept of 
economic capacity and referred to work 
done by the Road Research Laboratory, 
where methods had been devised for 
plotting a curve giving the practical 
capacity. He contended that it was 
essential to measure time lost at inter- 
sections and to introduce it in some 
way into the definition of capacity. 


J. G. Waldrop, of the Road Research 
Laboratory, described in greater detail 
the work referred to by Mr. Duff and 
stated that much data was obtained 
from controlled experiment with dif- 
ferent types of vehicles and road layouts 
in simulated conditions. He suggested 
that there was room for far more 
work in this field. P. Lefevre, Chief 
Engineer-Director of Roads and Bridges, 
Belgium, gave particulars of the study 
into capacity undertaken by the Per- 
manent International Association of 
Road Congresses, which had resulted in 
a statistical distribution which averaged 
1,151 vehicles per hour on two-lane 
highways and 1,371 on _ three-lane 
highways. He suggested that a further 
study was necessary on an international 
level, which should take into account 
time losses. A _ representative from 
Poland suggested that it would be of 
great value if the results of studies were 
made available to those countries where 
motorization had not yet reached a high 
level. 
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The photograph on the left shows 
the new underpass under construc- 
tion at Hanger Lane. The 
North Circular Road will be 
carried over Western Avenue. 
Photograph by Aerofilms Ltd. 





DEVELOPMENT 


The view below is of Shoppenhangers Bridge on 
the Maidenhead By-Pass, while that on the left 
shows the dual carriageways, partly finished, with 
the Ascot Road Bridge in the background. Photo- 
graphs by courtesy of John Laing and Sons Ltd. 
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The picture on the right is of the 
inside of one of the tunnels at 
Hanger Lane. The walls are here 
being lined with alumimium sheeting 
to minimize glare and reflection. 
Photograph by Ucan Devel pment 
Ltd. 
































NTLLU STRATED 


Below is shown the new roundabout scheme at 
Stirling Corner on the Barnet By-Pass, and on 
the right the new second carriageway leading up 
to the roundabout can be seen in the course of 
construction by Fohn Laing and Sons Ltd. 
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Economic Losses due to 
Traffic Congestion 


D. J. Reynolds and J. G. Wardrop 


HE problem of traffic congestion is 

one of increasing importance in most 
countries of the world and apart from 
the frustration caused to road users, 
there are clearly substantial economic 
losses produced by this congestion. 
Discussion of this problem raises the 
question of defining the factors and 
losses which are to be regarded as 
economic and the condition commonly 
known as congestion. This paper 
discusses this question, assesses the 
economic losses due to congestion in 
Great Britain and its rate of increase, 
and considers the use to which such 
information can be put. 


Definitions 

The problem of defining what is ‘eco- 
nomic’ arises from the fact that whilst 
in the broadest sense any commodity 
which is scarce in relation to the 
demand for it (so that people would be 
willing to pay something for it) may be 
brought within the sphere of economics, 
in practice measurements of economic 
quantities are usually confined to those 
which enter into commercial trans- 
actions. Thus, economic losses due to 
congestion may be considered at two 
levels—the sum that the community 
would be willing to pay if it had the 
opportunity to eliminate these losses, 
and on a narrower but more measurable 
basis, the extent to which the real 
national income is actually reduced by 
these losses. 

Traffic congestion may be defined as 
the condition in which loss of time to 
vehicles and their occupants is caused 
by the presence of other vehicles, 
which prevent overtaking or compete 
for space at intersections and thereby 
reduce the speeds of the vehicles below 
those which their drivers desire. 
Reductions in the speed of an individual 
vehicle below the desired level may also 
be caused by deficiencies of road 
layout such as the presence of bends, 
gradients and restrictions of visibility, 
even though no other traffic is present. 
For the purpose of this paper, however, 
these effects will not be included 
under the heading of ‘congestion’. 


Congestion Cost in Great Britain 


Various methods may be used to 
estimate approximately the real costs of 
the more immediate and measurable 
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The third session was devoted to the cost of traffic 
congestion and the prepared paper presented by 
these two research workers of the Road Research 
Laboratory is reproduced in full. 


effects of congestion, i.e. its effect on 
vehicle operating costs and the losses 
of paid working time by vehicle 
occupants. These will correspond to, 
and be comparable with, estimates of 
national income and of real expenditure 
on road transport. (Real costs are 
exclusive of indirect taxation such as 
fuel taxes which raise prices and cost to 
the user without a _ corresponding 
amount of real resources being used. 
This taxation is merely a transfer pay- 
ment when considering the burden on 
the economy as a whole.) 

It has been found that the average 
cost of travel for a particular type of 
vehicle is closely related to the average 
speed at which those vehicles travel 
under the prevailing traffic conditions 
and, that if the average speed is known, 
it is not necessary to include any other 
factors in order to obtain an approximate 
average cost. On the basis of experi- 
ments on fuel consumption and infor- 
mation on the time costs of the occu- 
pants of vehicles, estimates have been 
made of these costs, plus those of oil 
and tyres and the maintenance and 
depreciation costs attributable to the 
use of the vehicles. For traffic flow of 
average composition (65 per cent 
private cars, 30 per cent commercial 
vehicles and 5 per cent buses), costs per 
vehicle-mile are estimated to be as 
follows! : 


M-=4.0-+- 100 (V less than 35 mile/h.) 
Vv 
Cc 
M-- 4.6+-80 (V greater than 35 mile/h. 
— but less than 45 mile/h.) 
V 


where C is the average total cost per 
M 

vehicle-mile in pence and V_ the 

average journey speed of all motor 

traffic in mile/h. under the traffic con- 

ditions prevailing (not that of an 

individual vehicle). 


It is estimated that in Great Britain 
in 1958 some 33,000 million motor 
vehicle miles were travelled on urban 
roads at an average speed of 20 mile/h., 
whilst some 27,000 million motor 
vehicle miles were travelled on rural 
roads at an average speed of 32 mile/h. 
In very light traffic, the average speed 
in urban areas is about 25 mile/h., and 
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on rural roads it is possibly as high as 
40 mile/h. Using this information and 
the formulae given above for the cost 
per mile travelled, it can be shown that 
the cost of congestion in Great Britain 
in 1958 was about £140 million in 
urban areas and £60 million in rural 
areas, making a total of £200 million. 
this is equal to about 10 per cent of the 
real cost of road users’ transport and to 
about one per cent of the net national 
income. 


Rate of Increase of Congestion Cost 


It has been shown (see Glanville and 
Smeed?) that as traffic increases, the 
percentage rate of increase in the time 
cost of congestion is at least twice as great 
as that percentage increase in traffic, 
other things being equal. Between 1952 
and 1959, motor vehicle traffic in Great 
Britain has been increasing at the rate 
of about 8 per cent per annum. How- 
ever, the composition of the traffic has 
been changing in this period, with the 
proportion of lighter vehicles, par- 
ticularly private cars, increasing substan- 
tially. Since a light vehicle has a smaller 
effect on the speed of traffic than a heavy 
one, this lightening of the traffic com- 
position tends of itself to reduce traffic 
congestion and so diminish the rate of 
increase, and allowance can be made for 
this by expressing rates of increase in 
passenger car units. Two alternative 
systems are available, those adopted by 
the Ministry of Transport} and those 
based to some extent on measurements 
by the Laboratory, on the relative effect 
of different vehicles on speed. These 
two alternative systems are given in 
Table I below. 


TABLE I 
Weighting factors for different classes of 
vehicles 
(passenger car units) 











Type of Ministry Road 
vehicle of Research 
Transport Laboratory 
Motor cycles 1 0.75* 
Light vehicles 1 1 
Heavy goods 
vehicles, buses, 
coaches, etc. 3 2 
Pedal cycles 0.5 0.5* 
*Estimated. 
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Using either of these sets of equiva- 
nts, the rate of increase of passenger 
ar units between 1952 and 1959 was 
bout 6 per cent per annum com- 

pound, and between 1956 and 1959, 
about 7 per cent per annum compound. 
!t appears, therefore, that at present the 
cost of traffic congestion is increasing 
at more than 14 per cent per annum 
compound, and at this rate will at least 
double every five or six years. (This is 
on the assumption that the effect of any 
road improvements on traffic speed can 
be ignored.) Assuming that the real 
national income increases at 4 per cent 
per annum compound, traffic congestion 
will be expected to represent 2 per cent 
of the national income in about eight 
years or less. 


Inclusion of Non-working Time 


If it is assumed that the occupants of 
vehicles travelling in their non-working 
time value this at the real wage rate of 
occupants travelling in working time, 
then congestion in Great Britain in 1958 
could be said to cost over £500 million. 
As explained above, however, this 
higher figure is only comparable with 
much higher national income and road 
transport expenditure figures which 
would include some notional values of a 
person’s non-working time. The per- 
centages of road transport expenditure 
and the national income accounted for 
by congestion on this basis do not seem 
likely to differ substantially from those 
given above. 


Value of Estimates 


It is clearly useful for planning purposes 
to have some background knowledge of 
the costs which congestion imposes on 
the economy. However, from the 
practical point of view the important 
consideration is how much of this loss 
can be avoided. The total sum could 
only be saved if congestion could be 
eliminated without cost, but this is not 
of course really possible. Any feasible 
method of reducing congestion appreci- 
ably would incur substantial expendi- 
ture which has to be set off against the 
saving. 

The question as to how much money 
should be spent to reduce congestion 
and how it should be allocated should 
depend on the costs of the various 
alternative measures which are available 
and on the benefits which they will give. 
It is therefore very desirable for esti- 
mates of these costs and benefits to be 
made in order to help to assess the 
priorities which should be afforded to 
the various alternatives. The main 
value of an overall cost of congestion, 
however, is to provide some ceiling for 
the justifiable expenditure and to 
indicate the rate at which the situation 
is changing. 

Theoretically, congestion could be 
reduced at little real cost by charging 
individual users the full costs of their 
road use, including the costs of con- 
gestion which they impose on other 
users. This approach could automatic- 
ally ensure that the existing road system 
was used in a more efficient way and the 
taxation or charges involved, apart from 
administrative costs, would simply 
involve a transfer payment with no real 
resources being used. The practical 
difficulties of doing this are very great 
however, although charges for street 
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parking represent a small but significant 
step in this direction. 


Conclusion 


The cost of traffic congestion in Great 
Britain is a substantial and rising 
proportion of the total cost of road 
transport. There are considerable 
benefits to be obtained from measures 
to reduce congestion, but those which 
are employed should be chosen having 
regard to their costs and benefits. * 


General Discussion and Report 


Following discussion, Mr. Waldrop 
explained that the reason for the wide 
gap between £200 and £500 million 
was the difference between the in- 
clusion or exclusion of non-working 
time. This varied as between urban and 
rural areas, in London for instance 29 
per cent of the private cars were making 
journeys in working time but a rural 
sample between London and _ the 
Midlands had shown that 50 per cent 
were travelling in working time. The 
importance of the figure was that it 
showed the possible extent of the loss— 
the possible minimum and possible 
maximum. 

Several speakers referred to possible 
losses not taken into account in the 
estimates made, M. Hondermarcq for 
instance referred to loss of productivity, 
and Mr. Backhouse of Johannesburg to 
loss due to additional importation of fuel 
which was an economic loss to the 
nation and affected the balance of pay- 
ments. 

The Reporter General was M. R. 
Coquand, Director of Roads and Road 
Traffic, France, and his report follows: 


‘Before tackling the problem of 
economic losses due to traffic conges- 
tion, it seems to us desirable to give 
further particulars of its importance and 
scope. 

“The importance of this investigation 
takes two different forms: 

1) A knowledge of the order of 
magnitude of losses due to congestion 
furthers the realization by the public 
and by government bodies of the con- 
siderable economic importance of re- 
ducing losses of this kind. 

(2) The framing of practical rules for 
assessing the cost of congestion in a 
given ratio may make it possible to 
justify the precise measures of any 
nature calculated to eliminate conges- 
tion or to attenuate its seriousness. 

‘The problem is a highly complex 
one, on account of the essentially 
relative character of the concept of 
crowding or congestion. This concept 
has to be appreciated by comparison 
with traffic conditions that are regarded 
as normal (likewise the concept of the 
capacity of a road has a subjective 
aspect). Traffic in a city, for instance, 
even if the arteries are wide and little 
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congested, can never have the same 
fluidity as a road in the open country. 
To appreciate correctly the drawbacks 
of urban congestion reference must 
therefore be made, not to ideal un- 
hampered traffic, but to a wide concept 
of town traffic. It is possible to imagine 
that through traffic has been diverted, 
that the main road junctions have been 
laid out on different levels, and that 
certain particularly important traffic 
streams have the use of town motorways, 
yet a considerable proportion of the 
internal traffic will always be governed 
by road junctions with traffic lights. 

‘On the other hand, congestion on 
roads in the open country may quite 
easily be appreciated in relation to the 
system that would exist if the road had 
a much greater practical capacity at 
normal traffic peaks. It should be 
pointed out that this condition no 
longer exists on a constantly increasing 
number of roads in the open country 
and that the economic losses due to 
congestion outside towns, which did 
not exist a few years ago, are beginning 
to assume definite importance.’ 


Methods of Investigation 
M. Coquant continued by stating that 
‘The different reports submitted put 
forward three different methods of 
investigation: 
‘1) Measurement of the consumption 
and travelling time of a standard vehicle 
entering traffic in different degrees of 
congestion of the latter as outlined 
by Mr. C. Podesta of the Italian 
Automobile Club. 
(2) Investigation of the consumption 
and wear of a group of vehicles (urban 
taxis, for instance), which have to 
travel constantly in congested urban 
centres; comparison with similar data 
for vehicles travelling freely as explained 
in the reports by Messrs. Abraham and 
Alexandre and by Mr. Claes). 
(3) Analytical method, allowing for the 
distribution of speed in congested 
traffic, and appreciating the cost of 
traffic by means of a formula of the 
following type, whose coefficients are 
governed by a number of experiments 
similar to those referred to above: 

b 

G a+— f (V) 

V 
f (V), being a function of the speed that 
passes through a minimum at the most 
economical speed for the fuel con- 
sumption of the engine. The term b 

Vv 

generally preponderates in relation to 
the term f (V). 

‘The report of Messrs. Reynolds and 
Wardrop disregarded this term, and 
Messrs. Abraham and Alexandre sug- 
gested a formula of type: (— y 


‘Nevertheless, whenever economic 
investigations into traffic are concerned, 
the problem arises of the data to be 
considered,’ M. Coquant said. ‘If the 
reduction in fuel and lubricant con- 
sumption, the reduced wear and tear of 
tyres and mechanical parts of the 
vehicle, are universally regarded as 
factors to be allowed for, the same does 
not apply to the losses of time and 
utilization of the vehicles. Two difficul- 
ties permanently underlie controversies, 
viz. : 
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1) Should only the time of vehicles 
travelling for economic purposes be 
considered, and if so, how can these be 
discriminated ? It would be manifestly 
absurd to consider only utility vehicles, 
as many private cars are also travelling 
for economic purposes, Messrs. Rey- 
nolds and Wardrop propose to allow 
only for the time wasted during working 
hours: for obvious reasons, this is still 
not completely satisfactory (definition 
of working hours, effect on working 
time of the delay sustained or to be 
sustained during a journey made out- 
side those hours). However, these 
writers emphasize the considerable 
difference between the results obtained. 
If we give to losses of time outside 
working hours the same value as during 
the latter hours, the cost of congestion 
in Great Britain rises from £200 to £500 
million. The problem is therefore an 
important one. 

2) At what rate should the time wasted 
on the road be assessed? To this 
question, Mr. Podesta’s report furnishes 
a very interesting reply. Taking as basis 
the distribution of family income, Mr. 
Podesta shows that the average cost of 
the working hour was 718 lire. This 
investigation confirms the approximate 
figures generally agreed on. 

‘It is very difficult to allow for 
accidents due to congestion. In the 
country, the positive influence of 
congestion on accidents is beyond 
doubt: on dual carriageways drivers of 
fast vehicles, who are anxious to pass 
slow vehicles that have been impeding 
them for a long time, end by throwing 
caution to the winds; on three-lane 
rvads, conflict arises for the use of the 
middle lane resulting in head-on 
collision. On the other hand, it is 
doubtful whether urban congestion is 
a positive factor in serious accidents; it 
probably causes more dented panels 
than deaths, and perhaps the risk of a 
fatal accident is reduced by slowing 
down traffic. M. Claes, on the other 
hand, considers that the developments 
of the boulevards of the Petite Ceinture 
at Brussels provides, owing to the 
reduction in the number of accidents, an 
annual saving of 14 million Belgian 
francs.’ 

M. Coquant then summarized the 
general results and stated that: ‘Mr. 
Podesta showed that congestion over a 
distance of 2,500 metres in Rome, in the 
vicinity of the Corso and the Piazza di 
Spagna, caused annual losses (fuel and 
time) in the region of 335 million lire; 
speeds were increased by 200 per cent 
and the fuel consumption by 300 per 
cent. It was important to note that these 
increases referred, not to an _ ideal 
situation which could not be attained, 
but to the position of traffic in un- 
congested hours (9-10 p.m.). 


*‘M. Claes estimated at 189 million 
Belgian francs the time wasted due to 
traffic congestion on the boulevards of 
Petite Ceinture (8150m.) before altera- 
tions were made and in relation to 
“normal traffic’. It would be noted 
that, reduced to one kilometre and 
expressed in the same unit of currency, 
the Italian and the Belgian results 
arrived at the same order of magnitude 
1.4 and 2.2 million new French francs), 
although the method of estimation was 
very different in each case. 


‘Messrs. Reynolds and Wardrop 
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estimated that the cost of congestion in 
Great Britain in 1958 reached £140 m. 
for urban zones (total distance 53 
billion vehicle/‘km.) and £60 m. for 
country areas (total distance 32 billion 
vehicle/km.). 

Mm. Abraham and Alexandre had 
shown that as regards Paris taxis, the 
additional fuel consumption in relation 
to ideal unhampered traffic, attains 60 
per cent, corresponding to a total cost 
of 4 million new francs. M. Claes 
stated that for the Brussels taxis, the 
increased fuel consumption in congested 
town traffic, in relation to normal town 
traffic, was from 15 to 20 per cent.’ 

M. Coquant continued: ‘We have 
asked Mr. Abraham to assess the order 
of magnitude of the extra consumption 
of Paris taxis in a period of great con- 
gestion in relati»n to periods when town 
traffic is easy (and not in relation to 
ideal unimpeded traffic). A comparison 
of the consumption in August (a time 
when Parisians are on holiday) and in 
October (motor show) shows variations 
of 10 to 16 per cent, and this again 
agrees quite well with the results found 
at Brussels. The ratio between the 
mean consumption and the consump- 
tion in the uncongested period (August) 
varies from 6 to 10 per cent. 

‘On the strength of this result we may 
endeavour to assess the approximate 
level of the losses caused by the con- 
gestion of Paris traffic: the consumption 
of motor fuel in the department of 
Seine having been 950,000 cbm petrol 
and 125,000 cbm gas oil, if congestion 
represents 10 per cent, it corresponds 
to a loss of 100 million NF. If we 
waive the estimation in this rapid 
calculation of the loss factors relating to 
lubricants, tyres and vehicle wear, it is 
neverthless absolutely indispensable to 
assess the time wasted. For 9.5 billion 
vehicle/km., and taking as identical 
bases those of the English and Belgian 
reports, which appear to correspond 
quite well to Paris conditions—viz. a 
reduction in the average speed of 
10 km./h., there will be found a loss of 
time of 75.10° hours which, estimated 
at 3 NF per hour, yields a cost of 350 
million NF. The total loss for the 
department of Seine (5 million in- 
habitants) can thus be estimated at 
430,000,000 NF per annum. The 
comparison between this figure and 
those given in the other ratios is 
satisfactory. 

‘These figures make it possible to 
assess the approximate outlay which it 
would be reasonable to allocate to a 
considerable reduction in congestion. 
Nevertheless, such an estimate must 
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allow for an additional complication: the 
development of the phenomenon with 
time. Traffic is increasing very fast and 
congestion is rising still faster: on 
reaching the approximate practical 
capacity, an increase of 10 per cent in 
the volume of traffic may lead to very 
appreciable losses which hitherto did 
not exist. The English report mentions 
in this connection that Messrs. Glan- 
ville and Smeed showed the cost of 
delay caused by congestion increased 
twice as fast as traffic. 


“The study of the remunerativeness 
of an improvement must therefore form 
the subject of a calculation that has been 
brought up-to-date, as is the rule in 
matters of road works, owing to the 
rapid growth of traffic. In any case, 
these general assessments of expenditure 
due to congestion remain very vague, and 
the problem is far better defined when 
the advantages furnished by effecting a 
particular operation are to be valued. 


*The remedies for congestion are well 
known and to enumerate them would 
exceed the scope of our report. In the 
open country, the problem will be 
solved by improving the characteristics 
of roads or by building motorways, as 
the case may be; the evil is not without 
its remedy. On the other hand, in many 
cities, and especially in huge built-up 
areas, the chance of returning to fluid 
traffic conditions appears to be very 
dubious. Certainly, large-scale develop- 
ment work, by diverting through traffic 
and creating express lanes for the 
principal connections, will make a large 
contribution to alleviating the problem. 
For local traffic, however, only the 
disciplining of road users, who are 
willing to put up with indispensable 
restrictions (parking, restrictions on 
certain journeys) will make it possible 
for motor traffic to be maintained in the 
older districts built in centuries past. 

“We will conclude by mentioning that 
the work aimed at combating motor 
vehicle congestion is very expensive: 
Messrs. Reynolds and Wardrop put 
forward the sensible idea of letting the 
exact cost incurred in using the road, 
including the cost of congestion caused 
to other users, fall upon the road users 
themselves. The strict application of 
these principles would on the one hand 
lead to grading the tax burden and on 
the other to diverting permanent funds 
for road purposes. This latter suggestion 
is the classical conclusion of all road 
congresses; as regards the former, it 
calls for very serious consideration, for a 
close examination will show that it is 
pregnant with possibilities.’ 
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INDIVIDUAL and MASS 
TRANSPORT in URBAN AREAS 


Sir William H. Glanville, C.B., C.B.E., D.Sc., M.1.C.E., F.R.S. 


URING the past decade or so 
discussions of the urban traffic 
problem have generally followed 
one of two main schools of thought; 
one maintains that the solution lies 
mainly in some form of restriction 
on the use of the private vehicle in 
central urban areas and the other 
considers that the first requirement 
is to build sufficient roads, especially 
urban motorways, to accommodate 
all the private cars that wish to use 
them. The advocates of the first 
view wish to preserve the cities in 
something like their present form, 
whilst the others wish to preserve 
the existing right of the individual 
to drive his car wherever he wants. 
The papers presented here are what 
might be considered a typical cross- 
section of the area lying between these 
two schools. In fact, all the authors agree 
that the urban transport problem can be 
solved only by using both individual and 
mass forms of transport; they differ in 
their approach to the problem, in their 
views about the relative part to be 
played by each form, and in the emphasis 
they place on restriction on the one hand 
and road-building on the other. 


We will consider first the authors who 
advocate some form of restriction. 
J. D. C. Churchill, Assistant Secretary, 
London Transport, says that the com- 
munity must either make rules to 
regulate the use of the motor car or be 
prepared for a complete and immensely 
costly revolution in the development of 
cities and for its way of life to be 
reshaped, and a community must 
decide between the two—-so far it seems 
to want the best of both worlds. The 
car commuter must be discouraged from 
entering the city centre by parking 
regulations. It is commonly assumed, 
he says, that, despite the manifest 
failure of this policy in the U.S.A., the 
solution of urban traffic congestion is 
the construction of urban motorways. 
An urban motorway gives the private 
car its own right of way which makes it 
superior in speed to the fastest public 
transport, and it will lead to the 
permanent congestion of central city 
streets. Mr. Churchill’s remedy is to 
improve city streets by removing con- 
flicting traffic flows, creating adequate 
general purpose ring roads and above 
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all the preservation of the streets for 
movement. 

M. L. Bartherotte, Director of the 
Public Transport system, Bordeaux, 
and representing the International 
Union of Public Transport, says that 
there is no better solution to the prob- 
lem than mass transport and predicts 
that in urban areas in future the use of a 
car will be subject to restrictions which 
are more severe than anyone now 
contemplates. Within its limits an 
improved and modernized system of 
public transport, given sufficient area 
for its vehicles to circulate, can replace 
at little cost the expensive motor-car 
which will soon be impracticable for 
regular daily journeys. If, however, all 
private vehicles are permitted to be 
driven and parked without restriction in 
towns the problem will not be solved 
despite vast demolition and monstrous 
and costly construction. 

O. Sill, Hamburg’s Chief Engin- 
eer, stresses that congestion arises 
mainly from commuter traffic to and 
from the critical business and industrial 
districts which must in the future be 
carried, as far as possible, by public 
transport; only in this way can hopeless 
jamming of the roads during peak hours 
be avoided. He further states that it is only 
by the creation of completely separate 
movement channels for public transport 
and other road traffic that public transport 
will be able to maintain a reasonable 
average speed. 

M. P. Clairgeon, Technical Director 
of Paris Roads and Streets, does not 
explicitly reject any restriction of 
private cars, but suggests that the 
maximum possible reduction of journeys 
by private transport through transfer to 
public transport is 20 per cent. Such a 
reduction he says would, however, soon 
be overtaken by the growth in the total 
number of cars and that, as well as a 
development plan for mass transport, 
there must be a vast improvement in the 
existing street system and the creation 
of new roads. 

Turning now to those authors who 
place most weight on the building of 
new roads: Alger F. Malo, Director 
of Streets and Traffic, Detroit, remarks 
on the trend away from public transport 
and the growth of public preference in 
favour of car travel; he does not con- 
sider the imposition of any restrictions 
to reverse this trend nor does he object 
to the continuing expansion of the 
American cities. 


TRAFFIC ENGINEERING & CONTROL 


W. Mackenroth, Director of the 
German Road Federation, and repre- 
senting the International Road Federa- 
tion, says that attempts to persuade the 
private motorist to use public transport 
have been completely unsuccessful, and 
thinks it very doubtful whether traffic 
problems can be settled by doing this in 
the future. A long-term policy of 
adapting the town structure to the 
requirements of modern traffic is a 
basic postulate which must be accepted 
to conserve the functions of the town 
centre and in consequence its value. 
His recommendations are better parking 
facilities, widening and improving of 
important streets and the construction 
of urban motorways. 


The OTA paper, based on a study by 
J. L. Bierman, says that as it is im- 
practicable in the short term to solve all 
urban transport problems by town 
planning, and in view of the difficulties 
of adapting streets to traffic needs, ways 
must be found of adjusting traffic 
volumes to the capacity of urban 
arteries. It rejects any restrictions on the 
use of private vehicles ; these restrictions 
not only cause great inconvenience to 
their owners but cause an economic loss 
to the areas concerned. In support of 
this argument it cites the decay that is 
reported in the centre of many American 
cities. It considers that the road system 
must be improved to increase its 
capacity and long-term plans must be 
made for parking and loading facilities 
and for increased segregation of pedes- 
trians and vehicles. 


The only explicit proposal put for- 
ward by any of the authors for restrict- 
ing private cars is that of banning 
parking in the streets and charging an 
economic price for parking off them. 
The OTA mentions, but does not 
approve, proposals for a direct ban on 
certain streets or at certain times of the 
day; the alternative of issuing some 
form of special licence for use of streets 
in some very congested city centres 
which has recently been put forward in 
Great Britain is not mentioned. 

The need for the construction of 
urban motorways his been stressed and 
there seems no doubt that substantial 
benefits are likely to come from building 
them in suitable places. At the same 
time, as Mr. Churchill so strongly 
advocates, all urban authorities must 
remember and cater for the majority of 
travellers who by choice or necessity use 
public transport, and for whom the 
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The Director of Road Research speaking as General Reporter on Theme IV which 
dealt with public and private transport. His report summarized so comprehensively 
the views expressed in the prepared papers and contained such pertinent comments 
of his own, that it is reprinted with only a few omissions for reasons of space. 


benefits of urban motorways will be less 
obvious and direct. It seems to me that 
all the different approaches to the prob- 
lem have their various merits, but that, 
although general principles may emerge, 
they have not yet been formed suf- 
ficiently clearly for firm conclusions and 
recommendations to be drawn. 

Mr. Churchill says the problems 
of urban transport cannot be separated 
from the problems of urban growth as 
traffic is both a cause and a result of 
land development, the pattern of the 
city today having been largely deter- 
mined by the means of transport 
available during its formative years. He, 
as well as M. Bartherotte, and the OTA, 
point out that railways enabled towns to 
expand and then the electric tram, 
followed by the motor bus, introduced 
the mass transport of people by road. 
The mass production of motor-cars and 
motorcycles has made it possible to 
revert to personal transport. Los 
Angeles, Mr. Churchill says, is the 
foremost example of a community 
which has developed from the start with 
the private car as the main means of 
personal conveyance, and it has an area 
much larger than Greater London with 
only a quarter of its population. Such a 
solution is not feasible for most cities of 
the world 
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M. Bartherotte states that there are 
now (1960) 117 million motor vehicles 
in the world, of which 60 per cent are 
in the U.S.A., and that this is an 
increase of about 5 per cent on the 1959 
total. The OTA points out that the 
traffic problem first became acute in 
city centres, then on radial roads and 
then in the suburbs. Mr. Mackenroth 
says that towns were originally markets, 
though they now serve many other func- 
tions; nowadays the prime reasons for 
journeys are to go to work or to shop. The 
proportions of each of the various 
motives for journeys varies greatly from 
place to place. The structure of each 
interested town and its traffic problem 
is therefore unique, and any changes in 
the traffic pattern must be closely 
associated with the structure of the town 
itself. 

M. Clairgeon quotes a number of 
statistics for the Paris region: in the 
central zone of Paris, journey speeds 
average 8.4 mile/h. and running speeds 
17.5 mile/h; in the outer suburbs these 
have increased to about 30 and 31 
mile/h. respectively. For Central Lon- 
don Mr. Churchill quotes a speed of 
9 mile/h. This figure is not very 
different from those obtained by the 
Road Research Laboratory, namely an 
average speed in Central London of 
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about 10 mile/h. during working hours 
on a weekday. But the variation through- 
out the area was considerable, from 5 to 
over 20 mile/h. and in the evening peak 
hours speed fell to just over 8 mile/h. 


Mr. Malo maintains that transporta- 
tion miay be the most significant single 
influence shaping the development of 
urban centres. In U.S.A. the move of 
the central city population to the 
suburbs and the shift in travel habits 
has been nationwide: suburban shop- 
ping centres have been growing at the 
expense of the established ones down- 
town and industrial expansion is now 
taking place on the assumption that 
workmen travel to work in their own 
cars: the patronage of public transport 
has fallen by 50 per cent in the last ten 
years and in many cities transit com- 
panies have ceased operating. In 
Detroit the number of passengers on the 
municipally owned railways fell from 
492 million in 1945 to 148 million in 
1959 and the numbers entering the 
central business district by public 
transport fell between 1948 and 1958 
from 267 thousand to 131 thousand or 
with a small increase in total numbers 
from 60 per cent to 30 per cent of the 
total. 


Although not nearly so drastically as 
in the United States, the increase in 
privately owned vehicles has naturally 
led to a decline in the number and usage 
of public service vehicles in Great 
Britain. By 1959, passenger service 
vehicles in London had steadily de- 
clined to about 80 per cent of the num- 
ber in 1952 and passenger miles to 
about 75 per cent. Decline in railway 
travel was much less. Economy 
measures and shortages of bus crews 
have contributed to the fall in the 
number of passenger vehicles and the 
total distance they travel, but the 
amount of travel has fallen by a greater 
amount. 


The Commuter 


All the authors emphasize the impor- 
tance of commuter traffic as a proportion 
of total traffic and as a cause of some of 
the major problems of urban traffic: Mr. 
Sill, in fact, refers to it as ‘the top- 
priority subject of further studies’ and 
devotes most of his paper to this 
problem. This view seems to be a wise 
one. 


The OTA also makes the following 
points: commuter traffic congests radial 
routes over long distances, whereas 
business travel is mainly concentrated 
in central areas: commuter traffic also 
requires long-term parking space near 
to the place of work and, for the best 
part of the day, occupies road space 
which is required by the short-term 
parker: it is also an embarrassment for 
the public transport operator, as a heavy 
investment in a large fleet of vehicles is 
necessary and many of these stand 
empty during non-peak hours. The 
OTA states also that the operator is 
often obliged to offer season tickets at 
reduced rates in respect of these 
journeys which already show a low rate 
of return. All commuter traffic cannot 
be taken over by public transport as 
many people who require a car for 
business are obliged to commute in the 
same vehicle and for some workers 
their home or place of work is not well 
served by public transport. 
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Mr. Churchill says that it is probably 
ommon ground that mass transport of 
workers to and from their work, 
particularly in city centres, must con- 
tinue to be the task of public transport. 
He states that an office worker travelling 
io work by car needs two or three times 
as much room for his car as he does to 
work in. Mr. Malo, however, refers to 
the tendency in the U.S.A. for indus- 
trialists to build on sites easily accessible 
to workers using private transport; this 
will to some extent alleviate the situation 
in more crowded centres. 

Mr. Sill says that on radial roads in 
the suburbs of Hamburg peak flow is 
about double the flow in non-peak 
hours. On radial roads in the city it is 
greater by 50-66 per cent but in the 
central business district peak traffic is 
much the same as off-peak traffic. In 
public transport, peaks are even more 
sharply defined, and he gives figures for 
five German cities. The three morning 
peak hours covered from 24 to 26 per 
cent and the three evening hours 23 to 
28 per cent of the daily traffic. 
Incidentally the relative intensity of the 
peak hours in London is higher than in 
the German cities, the corresponding 
figures for London road services being 
31 per cent for the morning peak and 
33 per cent for the evening. 

Mr. Sill goes on to say that peaks are 
caused almost entirely by commuter 
traffic and that the number and length 
of commuter trips is largely determined 
by the urban structure, which in most 
European cities shows a marked con- 
centration of work places in the city 
proper whereas dwelling places are 
distributed throughout the suburbs. He 
gives figures showing the percentage 
who travel to work by different means 
of transport in Hamburg and Dussel- 
dorf, to which I have added similar 
statistics for London. (Table I.) 


In Hamburg, in 1956, assuming 1-7 
persons per car, 30,000 cars were used 
for trips to work, of which about 11,000 
were to the central area; about 5,000 of 
these cars are not used during the day 
but permanently occupy nearly a third 
of the total number of parking spaces. 
In a survey carried out in the West End 
of London by the Road Research 
Laboratory in 1951, it was found that 
15 per cent of the cars parked were 
parked for over 4 hours and used 50 per 
cent of the space. Mr. Sill goes on to 
refer to the fact that each additional car 
used for commuting trips means less 
parking space for business trips. A clue 
to the number of cars which will be 
used for commuting is the proportion 
of vehicle owners who are workers ; this 
has increased from 10 per cent in 1953 
to 38 per cent in 1958. A worker owning 
a car will generally want to use it to take 
him to work, especially as tax remissions 
can be claimed. Mr. Sill goes on to say 
that a further growth in commuter 
traffic will increase the peaks to an 
extraordinary and dangerous height, and 
that it is hardly conceivable that the 
road space in cities could be adapted to 
cope with them. Even if this was 
possible, it is quite inconceivable that 
parking spaces for these extra cars 
could be found in city centres: if in 
central Hamburg the percentage of 
travellers commuting by private car 
rose from 11 to 40 per cent there would 
be an extra 52,000 cars which would 
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TABLE I 


Forms of transport used by commuters 




















Dusseldorf Hamburg London 
Central Whole | Central | Whole | Central | Whole 
area city area city area city 
Pedestrians 24 30 a 19 3 11 
Cyclists 8 17 4 13 2 10 
Motor vehicles 8 10 12 12 7 u 
Public transport 60 43 75 56 88 70 
Total 100 100 100 100 100 100 
Omitting pedestrians and cyclists 

Motor vehicles 12 19 14 18 7 12 
Public transport 88 81 86 82 93 88 
Total 100 100 100 100 100 100 





require 53 acres of parking space—but 
the central area of Hamburg after 
deducting space taken by roads, water 
and open spaces is only 73 acres. It is 
therefore necessary to find means of 
preventing those working in central 
areas from travelling to work by car. 
One of the suggestions he puts forward 
is to disperse the area of work by town 
planning improvements; this is also 
referred to in the OTA paper. It does 
not refer to the development of multi- 
storey car parking, which is a possible 
though expensive way of easing the 
problem somewhat. 


In London the total number of 
commuters travelling by road has not 
altered very much since 1950, but there 
has been a transfer from bus to private 
car (the number of people travelling by 
private car increasing from about under 
10 per cent of those coming in by road 
in 1950 to nearly 30 per cent in 1959); 
but a seven per cent increase has 
occurred in the total carried by the 
railways. 


The relative advantages of individual 
and mass transport may be subdivided 
into those that affect the individual user 
and those that affect the general flow of 
traffic. 


The advantages of the private car 
compared with public transport are set 
forth by the OTA as being 
independence, convenience and 
mobility. In terms of comfort it says 
that the private car has all the advan- 
tages—‘you sit at your ease, alone or 
with a passenger of your choosing, with 
the heating and ventilation you wish, 
free to smoke or listen to the radio’. 
These conditions are compared with 
rush hour conditions on public trans- 
port ; it omits to mention the unpleasant- 
ness of driving in crowded conditions. 


M. Bartherotte looks at the problem 
from the opposite viewpoint and sets 
out the disadvantages of public trans- 
port. It does not travel from door to 
door (i.e. it suffers from lack of mobility), 
it is overcrowded at rush hours, seats 
are often uncomfortable, trams are too 
noisy and their suspension is bad, 
services are infrequent and passengers 
often have to wait in inclement weather. 
The great advantage of public transport, 
he says, is its cheapness; the OTA says 
this is not necessarily so, particularly 
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when the car is used by several members 
of the family. 

Mr. Churchill says the advantages of 
the private car are its speed and con- 
venience of door to door travel—if no 
parking difficulties present themselves 
at either end. Americans are reluctant, 
Mr. Malo says, to trade the comfort and 
convenience of individual transport for 
the cheapness of mass transport. M. 
Bartherotte and Mr. Mackenroth both 
point out that factors other than strictly 
economic ones may influence car- 
ownership and use—prestige and the 
desire for independence. 


The main points put forward in 
favour of public transport are that it 
uses less parking space—mentioned by 
the OTA, and both Mr. Churchill and 
Mr. Sill—and that it is more economical 
in terms of road space. This last point 
is mentioned by all the authors. 


M. Bartherotte says a single motor 
bus carries as many people as 40 private 
cars; in terms of road space this ratio is 
reduced to one to 12 (26 to 300 square 
metres). Mr. Churchill says the num- 
ber of vehicles required to carry the 
same number of passengers is one bus, 
40 cars or 0.06 underground trains— 
this calculation being based on maximum 
capacity for public transport vehicles 
and average numbers (1.5 persons) in 
private cars. He goes on to say that the 
experience of the London bus strike of 
1958 showed that the mere flow of 
vehicles is not the same as provision of 
transport, when with very little change 
in speed the number of passenger carry- 
ing vehicles (cars and buses) increased 
by nearly three-fifths, whilst the total 
number of drivers and passengers 
carried fell by nearly a half. From 
calculations made at the same time by 
the Road Research Laboratory it 
appeared that on the average one bus 
was equivalent to about one and three- 
quarter cars in its effect on the speed of 
traffic, the value varying with local 
conditions. In light volumes of buses of 
the order of 50 per hour it appeared that 
one bus was equivalent to four or five 
cars. It was also found that the effect of 
one bus is equivalent to that of 1.6 to 
2.3 passenger car units on the traffic 
capacity of roads and intersections, but 
values up to three have been recorded. 

M. Clairgeon considers speeds and 
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TABLE II 











Vehicle Average Average Average No. of travellers Theoretical hourly | Maximum transport 

occupancy speed length of per day capacity potential 

(mile/h journey (000) (persons per lane (Hourly transport 

(miles) or track) capacity — speed) 
Private car 1.4 30 6 3,250 640 20,000 

Taxi 1.5 5 325 
Bus 26 18 3.5 4,400 4,600 83,000 
Metro 25 5.3 3,200 24,000 600,000 
capacities and derives figures which are _ signed in such a manner as to make it eering solutions and to improved 


summarized in Table II above. 


Maximum Potential 


On a basis of maximum capacity of 
buses he also equates one bus to 40 cars; 
using average occupancy of both, the 
ratio is one to 20 and considering speed 
and capacity as in the above table the 
ratio becomes one bus to four cars to 
0.15 trains. I should like to comment on 
M. Clairgeon’s suggestion of the 
‘maximum transport potential’ as an 
index of efficiency. This is obtained by 
multiplying the maximum capacity in 
passengers per hour by the speed in 
miles per hour, so that the units of 
maximum transport potential are pas- 
senger-miles/hour squared. It is a 
commendable attempt to introduce the 
speed element, which is certainly a most 
important characteristic of a transport 
facility. But it is questionable whether 
it would not be more satisfactory to keep 
the two elements, capacity and speed, 
separate when comparing facilities. The 
reason for this is that in any actual 
situation it is necessary to go further 
into the question and to know what the 
average speed will be at any given level 
of flow. In the case of road transport 
particularly, it is well known that the 
speed of travel, except at relatively 
light flows of traffic, decreases steadily 
as the flow increases up to the capacity. 
Speed/flow relations, to enable valid 
comparisons, should be found for all 
forms of transport and they should take 
into account the whole of the journey, 
including, in the case of public transport, 
that part of the journey travelled by 
other means. If these speeds are known, 
the time cost of travel as a function of 
flow can be calculated and to this can 
be added the operating costs for 
private cars or the fares charged by 
public transport organizations. 

This will give a total cost per mile as 
a function of flow and it should be 
possible to use this to estimate, for 
instance, what proportion of car owners 
wishing to make a particular journey 
will, on a cost basis, choose to use their 
cars. How far car owners use this 
criterion is not known but it is important 
that this and other possible criteria 
should be investigated so as to determine 
how traffic divides itself between 
alternative methods, since the quality 
of travel will be affected by this 
division 

An advantage of urban railways, 
apart from their high capacity, which 
is pointed out by the OTA and by Mr. 
Sill, is that they are independent of 
general traffic. Mr. Sill says railways 
should be built in towns of a million or 
more inhabitants, and they should be de- 
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unnecessary to have any routes of other 
forms of public transport running 
parallel to them. Mr. Malo doubts 
whether railways are necessary in any- 
thing but the largest cities and emphas- 
izes their expense. In this context I 
would like to point out that the proposed 
Victoria Line in London, about 11 
miles long from Walthamstow to 
Victoria, is estimated to cost £55 
million and is not expected to show a 
profit at current fares. It is recognized, 
however, that despite the unprofitability 
of the line as a commercial venture the 
improvement that the line could bring 
to the public transport services would 
confer large benefits on the travelling 
public. 


Suggestions for Improvement 


In regard to their suggestions to im- 
prove public transport, M. Clairgeon 
says public transport needs a develop- 
ment plan but does not go into any 
detail. M. Bartherotte emphasises the 
need for investment presumab!'y to 
counteract the disadvantages which he 
has already mentioned. 

A suggestion put forward by four 
authors—the OTA, Messrs Churchill, 
Mackenroth and Malo—is that a 
special lane on the roadway should be 
reserved for the use of public transport. 
This, as Mr. Churchill says, has 
already been done in Baltimore. The 
OTA goes on to say that as the streets 
are not usually wide enough in most 
European towns it might be advisable 
to concentrate public transport on 
specified streets on which they should 
be granted certain privileges. 

Mr. Sill’s suggestions for improve- 
ment are to increase the speed and 
comfort of public transport vehicles 
especially for longer distances, when it 
is especially important to have a 
sufficient number of seats available. The 
tendency to cut costs by increasing the 
capacity of vehicles by substituting 
standing room for seats only deters 
people. In Germany, 0.15 square 
metres is usually allowed per standing 
place but this is insufficient and, in 
Hamburg for planning purposes, the 
standing room allowance is 0.20 square 
metres per person in the city proper and 
0.30 square metres in the suburbs. He 
also says that there must be a good net- 
work of speedy and regular services with 
frequent stopping places. The OTA also 
says that the comfort of public vehicles 
should be improved, in particular the 
proportion of seats to standing, suspen- 
sion, ventilation and the general standard 
of comfort. 

Mr. Malo mentions a number of 
recent improvements in the U.S.A.: 
increased speeds due to traffic engin- 
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vehicle performances, elimination of 
rail rapid transit bottlenecks, improve- 
ment of stations, improving the interior 
of vehicles, and attempts to make the 
individual use mass transport because 
‘it is the thing to do’. 


Conclusion 


None of the authors states any clearly 
defined principle for deciding how 
much public and private transport 
should be allowed for in city planning. 
Some information is given on the 
relative capacities and speeds of dif- 
ferent forms of transport and this is 
clearly relevant to the problem. As Mr. 
Churchill points out, since a decision 
on the kind of transport facilities to be 
provided has a big effect on the kind of 
city in which people will have to live, 
there is much to be said for giving them 
an idea of what the alternatives are and 
allowing them to express their prefer- 
ence. 

It is clearly impossible for an exact 
scientific evaluation of the problem as 
a whole to be made, but technical con- 
siderations on the lines of those given 
in these papers, together with informa- 
tion on the very important question of 
the cost of alternative forms of trans- 
port, can be used to suggest feasible 
alternatives for particular cities. The 
consequences of these alternatives in 
terms of the quality of travel, which 
should take into account the time 
taken to get from place to place, the 
comfort, safety and convenience of the 
transport, and the degree of certainty 
with which the journey time can be 
predicted, can then be examined. The 
aesthetic and human consequences in 
terms of the appearance of the city and 
the effect on its communal life should 
also be considered. Comparing the costs, 
both economic and aesthetic, and the 
benefits, and allowing the community 
itself to assess these, as well as the 
imponderable factors, would at least, in 
principle, enable a sounder decision to 
be reached than might otherwise be 
made. 

It is quite clear that a great deal of 
investigution is still required in order to 
provide the necessary factual basis. 
This can, as I see it, only be done satis- 
factorily from practical experience by 
investigation of different solutions for 
particular towns, possibly two or more 
suvlutions based on differing principles 
of motor-car usage and restriction. 
There can be no question that the prob- 
lems and the solutions chosen basically 
affect town life, and whatever path is 
followed the expense to the community 
will be very large. Money spent on 
prior study is, therefore, likely to be 
money well spent. 
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_Instruments for Traffic Engineers 





. SPEED 


By F. D. HOBBS 


Paviors Lecturer in Highway and Traffic Engineering 


HE apparatus used in spot 
speed studies is available in 
many forms from simple devices to 
fully automatic instruments. On 
roads carrying low traffic volumes 
an enoscope may be used which 
turns the observer’s line of sight 
through 90°. The apparatus consists 
of a simple open-ended housing, 
containing a mirror and mounted on 
a tripod at the side of the road. Both 
single units and twin units may be 
used to observe the vehicle entering 
and leaving a selected section. The 
observer either stands at the end of 
the section with the enoscope at the 
other end or uses two units set up 
at the section ends and positions 
himself between them. The 
measurements are made with a stop 
watch for the time of travel over a 
suitably selected distance of 88, 
176, or 352 feet depending on the 
range of speed values in the stream 
under observation. It can be seen 
that the speed measured is actually 
a mean speed for the distance 
travelled but for most practical 
purposes the results can be used 
as the relevant spot speeds. Care 
must be taken to obtain a random 
sample and careful timing is re- 
quired with the stop watch par- 
ticularly on the shorter sections. 
The use of electronic timing instru- 
ments enables speed to be measured 
over very short distances. The method 
of operation of these transistorized 
meters is to total on decade counters the 
number of pulses received from a 
crystal oscillator during the passage of a 
vehicle’s front wheels across two road 
tubes. The road tubes are set at a 
convenient distance apart to enable 
ready conversion into miles per hour. 
Fig. 1.) The reading obtained is 
usually the reciprocal of the speed in 
m.p.h. The triggering operation is 
similar to that in volume counters and 
the rubber tubes pass the air pulse to 
two diaphragm switches which in turn 
Start and stop the timing operation. 
These speedmeters are fully portable 
and battery operated with provision 
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normally made for two sets of detector 
tubes. A ready switch enables any 
particular vehicle in the stream to be 
selected. The larger instrument shown 
on the left in Fig. 2 is a modified and 
self-contained meter unit incorporating 
a variable delay timer and cyclometers 
for the continuous measurement of 
vehicle headways in addition to speed. 
These have been developed by the 
University of Birmingham for work on 
traffic streams and intersection opera- 
tion. 

Radar speedmeters are now widely 
used in many parts of the world for 
speed limit enforcement and traffic 
study work. High frequency electro- 
magnetic waves are transmitted in a 
narrow beam towards a selected vehicle 
and the reflected waves, altered in 
length depending on the speed of the 
vehicle in relation to the meter, are 
returned to a receiving unit usually 
calibrated to read speed directly in 
miles per hour. The meters can be used 
with graphic recorders for the contin- 
uous recording of the observed vehicle 
speeds. The equipment is again portable 
and battery operated and, in this case, 
measures speed at a specific point. 
(Fig. 3.) 

Other methods of speed measure- 
ment are available but are not generally 
so convenient as those previously 





Fig. 1. Volume, speed and headway 


studies. 


described. These include graphic pen 
recorders marking on a constant speed 
chart the moment of entry and exit to 
the speed section. Separate pick-up 
tubes can be used for individual lane 
measurements, etc. Increased use is 
being made of photography and the 
method employs a camera to record the 
distance moved by the vehicle in a 
selected short period of time. Exposures 
are made at a constant rate such as 88 
frames per minute which is suitable for 
conversion to m.p.h. as the distance 
moved between frames in feet equals 
the speed in m.p.h. 

One method of obtaining journey 
speed and running speed (and also 
information on delay) by the moving 
observer method has been described 
previously. Other methods using a test 
vehicle include the trailing car method 
where the driver follows randomly 
selected vehicles in turn and this system 
of study was used for the London- 
Birmingham Motorway studies (The 
London-Birmingham Motorway: 
Traffic and Economics, Road Research 
Technical paper No. 46.) Average speed 
driving and floating car methods are 
variations which can also be adopted. 
In these cases it is usual to use two stop 
watches one for timing control points 
and the other for measuring stopped 
time. Other instruments such as travel- 





Fig. 2. Electronic Speedmeters with diaphragm switch box in foreground. 
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percentage of the vehicles is passing. 
The 50th percentile speed is known as 
the median speed. An upper value, 
normally the 85th percentile speed, is 
often used as a guide for speed control 
purposes and a lower value, normally 
the 15th percentile speed, indicates the 
percentage of heavy vehicles which 
probably have a marked obstructive 
effect on the stream. The 10 m.p.h. pace, 
sometimes used for design purposes, is 
the 10 m.p.h. speed range containing 
the largest percentage of vehicles from 
the sample for this selected speed 
range. Besides range, another measure of 
dispersion is obtained by calculating the 
standard deviation, which is the root- 
mean-square deviation from the mean, 
and this will be given next month. 








Fig. 3. Radar Speedmeter showing on 
left direct reading meter (m.p.h.), trans- 
mitter/receiver unit and power pack. 
Marconi’s Wireless Telegraph Co. Ltd.) 
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time meters and recording speedmeters 
can also be used. It will be apparent that 
delay actually measured only forms part 
of the overall delay to a vehicle in a 

traffic stream as time losses will be Jow rney Time 100% 
present due to acceleration and decelera- 
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tion. If the concealed delay is ascertained . 7 7 
for main city routes with frequent ids. ppevktons ee Pedestrians | 
traffic lights and pedestrian crossings it ’ se 50-5 we 37-8 
will be found that the overall delay is VZAE = = 4: Z % 
equal to about twice the measured “"itee —— 100% 
stopped time Qo 
The diagram in Figure 4 illustrates 
the principle of splitting the journey Journey Speeds and Delays 
into running time and delay by per- - t / ; 
centages. If individual records of the 47 lhe centra a@aree of 
delays are kept these can then be Birmingham Mean Journ ey 
apportioned further into the main . 
causes of delay such as mid street Speed ad (O° my A Mean Running 
double bank parking, unloading, bus = t 
stops, etc.) traffic lights etc. Se eed = /3°3m — A. 
Registration number surveys with Fig. 4. 


observers stationed along a route with 
synchronized watches and record forms 
or tape recorders will enable journey 
time to be obtained by the matching of 
the registration numbers. For large ° go 
samples punched card techniques can 9 7 

be used to overcome hase manual \ OS8 Percentile Speed 
analysis, although this is somewhat » “C50m-p. 4.) 
wasteful for the amount of card ao - 

punching to be done. Over the more 
extended lengths it is possible to decide 
on the percentage of vehicles stopping 
by test runs to obtain information on 
journey speeds which is then used to 
allocate vehicles into either stopping or 
non-stopping groups. 

In the study of journey speeds for 
particular routes, delay at intersections 
is of primary importance and stopped 
time studies can be made to determine 
these factors and movements which 
represents with pedestrians a high 
proportion of total delay in central areas. 
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The method of analysis for speed 
study is straight forward. Histograms 
and cumulative frequency curves may 
be plotted. Class intervals of five m.p.h. 
are often used but these will depend on 
the range of values. Normally, the 40 - 
higher the volume the less the range 
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estimating capacity. The diagram illus- 2o 25 Jo 35 40 45 $0 $§ €2 65 Fo 


trates the analysis of typical data and Ronrge - Seee ia) 
the percentile speeds indicate that I “a - — 
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ROAD RESEARCH 1959 


TABLE I 
Estimates of mileages run by different classes of vehicle in 1959 
(Figures for 1956 are given for comparison) 


HE Report of the Road Research 
Board with the Report of the 
Director of Road Research, Sir 
William Glanville, contains the 
record of work undertaken and 





Class of vehicle Vehicle-miles Miles per vehicle 

















results achieved during last year.* (x10°) 
Much of this has already been 1956 1959 1956 _— 
reported in Traffic Engineering & 

Control since several papers have Motorcycles ... 4.5 5.8 3,400 3,500 
been contributed by the Road Me Le taxis) wad ye a i ao 
nai ’ : 'ublic service vehicles .6 J ’ 31, 
Research Laboratory to this Journal =o o4s vehicles 14.2 17.3 11,000 11,900 

since its inception in May. The 
following extracts from the Report All the above 52.0 66.9 7,800 8,100 
should, therefore, be regarded as 

Pedal cycles ... 10.6 8.9 —_ —_ 


additional to these papers. 

Regarding Traffic Engineering the 
Board states: 

‘In our reports for the last three years 
we have been calling attention to the 
need of trained engineers to handle the 
many urgent problems facing the 
highway authorities of this country. The 
Laboratory has continued to provide 
courses which are well attended. Its 
staff has also helped with courses at 
universities and technical colleges. 
During the year the University of 
Birmingham has established a Chair of 
Highway and Traffic Engineering; 
traffic engineering figures prominently 
in the course of studies prescribed. The 
Institution of Civil Engineers has 
formed a study group under the chair- 
manship of a member of the Board, to 
promote the general advancement of 
this science, and the Institution of 
Highway Engineers has arranged to 
hold examinations for a diploma in this 
subject. We welcome these indications 
that the need to which we have drawn 
attention is becoming widely recog- 
nized and that steps are being taken to 
meet it. 

‘During the year the Laboratory made 
a study of the various alternative 
schemes for relieving traffic congestion 
in Oxford, the results of which have 
been published by the City Council. 
The Laboratory’s part has been to 
allot to the various routes proposed the 
traffic estimated from its traffic studies. 

“We have recommended that priority 
should be given to the research into 
problems of urban traffic and are glad 
to note the preliminary results of 
investigations that the Laboratory has 
made of controlled parking in the 
Mayfair district of London and of the 
use of traffic signals to control entry to 
certain roundabouts. Drivers approach- 
ing traffic signals on high-speed roads 
are sometimes unable either to stop 
when the signal changes to ‘amber’, or 
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to cross the intersection before the ‘red’ 
phase commences. We are glad that the 
Laboratory is experimenting with a new 
type of signal controller which has been 
developed to overcome this difficulty.’ 

The section devoted to Traffic by the 
Director of Road Research covers a 
wide field stretching from traffic trends 
to heights of vehicles and the following 
data have been extracted as being con- 
sidered of special interest. 


Traffic Trends 

The mileages for 1959 are shown in 
Table I 

Information about trends in traffic 
flow has continued to be obtained from 
50 points representative of the trunk 
and classified roads of Great Britain. 
Automatic counters have been in 
operation at these sites since 1956, and 
periodic manual counts have been held 
since April, 1957. These censuses are 
arranged jointly by the Ministry of 
Transport and the Laboratory. 


Economics 

Cost of road improvements. An analysis 
of the cost of road improvements was 
undertaken to provide information for 
general use in economic studies on 


benefits in relation to costs. Information 
on the estimated costs of more than 200 
improvements was obtained from the 
Ministry of Transport. There was 
appreciable variation in some of the 
costs and the average values should 
therefore be treated with caution. 

The overall average estimated cost 
per square yard was £10, with a range 
from £2.5 to £800 per sq yd. The 
average cost of urban schemes was 
£15.0 per sq. yd. and of rural schemes, 
£7.5 per sq. yd. Four-fifths of the 
schemes cost between £3.5 and £18.0 
per sq. yd. The overall average of road- 
work, costs excluding costs of land, 
accommodation works, statutory under- 
takings and bridges, was £5.0 per sq. yd., 
with much less variation; nearly 90 per 
cent of the schemes had roadwork costs 
between £2.5 and £11.5 per sq. yd. The 
average cost of building the foundations 
and surfacing the carriageway was £2.5 
per sq. yd. with very little difference 
between urban and rural schemes. 

Among different schemes there were 
wide variations particularly in the cost 
of land, accommodation works, statutory 
undertakings and bridges. Land costs 
were of relatively little importance in 
rural schemes but in urban schemes they 


TABLE II 
Average cost of different types of road improvement 





Type of improvement 


Cost per sq. yd. Cost per mile 











(£) (£ 000) 
Urban Rural Urban’ Rural 
New dual carriageway 18.5 9.0 510 260 
Widening single carriageways ‘to dual 
carriageways .. - 12.5 6.5 170 80 
New single carriageways.. 7.5 6.0 120 70 
Widening and ae single ¢ carriage- 
ways ... ; ° ‘ 18.0 7.0 a — 
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TABLE IiIl 


Examples of rates-of-return from some completed 
and some proposed improvements 





Type of improvement 


Capital cost Estimated rate-of- 
of return on completion 
improvement per cent per annum) 











Widenings — 











By-passes 


Re-alignment 








£1,000s 
167 14 
638 4* 
Rural roads 1500 4* 
1000 6* 
116 13 
Urban streets .. 280 14 
204 36* 
Urban intersections 3.5 51 
5 380* 
aes 723 o* 
442 7 
97 10 
450 10 
415 13 
255 14 
210 16 
: 5 16* 
224 11 


Bridge 





*Proposed improvement 


tIn this case diversion of through traffic to the by-pass would cause a loss 


accounted for 20 per cent of the total 
cost, and in 12 per cent of the cases they 
accounted for more than half the total 
Schemes that were primarily connected 
with bridge works were excluded from 
the investigation. In road schemes, 
bridge costs entered into less than one- 
fifth of the schemes but accounted for 
nearly 15 per cent of the total costs of 
the schemes. Most of the variations in 
total cost from scheme to scheme were 
accounted for by variations in the costs 
of the land, the bridges required and 
other items concerned with properties 
affected: variations in the costs of 
providing the carriageway, the footpath, 
drainage and earthworks were relatively 
small. 

The average cost per unit area and 
per mile of the different categories of 
road improvement are shown in Table 
II. It should be stressed that these are 
average costs and that they will not 
apply in every situation, e.g. it may not 
be cheaper to widen an existing single 
carriageway than to build a dual 
carriageway 


Costs of Congestion 


From research on vehicle-operating 
costs, taking labour into account, but 
not accidents or non-working time, 
estimates have been made of the total 
cost of congestion during 1958. It is 
defined as ‘the difference between total 
costs at present estimated speeds and 
total cost at what might be regarded as 
reasonable speed’, and is given as 
follows 

Present average speeds are estimated 
at about 20 mile/h. in urban areas and 
32 mile/h. in rural areas and, assuming 
reasonable speeds to be 25 and 40 
mile/h. in urban and rural areas 
respectively, the estimated cost of 


416 


congestion in 1958 exclusive of non- 
working time is some £200 million, 
equal to about 10 per cent of total road 
transport costs on a comparable basis. 


Before and After Studies 

Work has continued in co-operation 
with local authorities on the collection 
of information on the volume, speeds 
and journey time of traffic at the sites 
of a selection of major road improve- 
ments, before the improvements started 
and after their completion. A com- 
parison of the results shows what the 
economic effect of the improvement has 


been and from this the rate-of-return on 
the capital invested has been calculated. 

Rates-of-return vary considerably as 
can be seen from Table 3, which 
compares the results of 18 studies, 
including a number of proposed in- 
provements where the rate-of-return 
was predicted by the methods used for 
the assessment of priorities. 


Traffic Signals on High-Speed Roads 

When vehicles are travelling at 
moderately high speeds on roads where 
there are traffic signals, drivers may 
sometimes find themselves unable to 
stop in time when the signals change to 
‘amber’ and yet be unable to continue at 
the same speed and pass through the 
junction before the ‘red’ commences. 
Investigations have been made on a 
disused airfield to find the position on 
the road for various speeds at which 
most drivers stop comfortably when the 
lights turn .o ‘amber’ and at what 
position drivers decide to carry on and 
cross on the ‘red’. The results are being 
used for the design of a new type of 
signal controller for use on fast roads 
which would give each vehicle an 
extension of the ‘green’ from the moment 
at which the vehicle could no longer 
make a comfortable stop. At present, 
the extension of the ‘green’ commences 
when a vehicle crosses the detector 
pads. 


Controlled Parking in the West End 
The effects on traffic of the West End 
controlled parking zones introduced in 
1958 have been studied in before and 
after studies. In north-west Mayfair the 
introduction of parking meters halved 
the number of vehicles parked in the 
streets and virtually abolished long- 
term parking except for a small per- 
centage of law breakers. Simultaneously 
the number of parked vehicles increased 
by 30 per cent in Hyde Park, 24 per 
cent in Paddington near Marble Arch 
and 18 per cent in the fringe area of 
Mayfair and these increases were partly 
attributable to vehicles displaced from 
the control area but the exact migration 
of vehicles could not be determined. 


TABLE IV 
Ecconomic capacity of straight level rural roads 





Number of lanes 


Motor vehicles per 16-hour day 


(August) 








4,500— 8,000 
9,000—13,000 





TABLE V 
Comparison of three types of advance direction signs 





British 
4-in. letters 


Junction 


Continental ‘map’ type 
5-in. letters) 


American ‘list’ type 
(6-in. letters) 





Recognition distance (ft.) 











280 375 463 
5-way 277 350 420 
Mistakes in interpretation (per 100 trials) 
4-way 1.5 1.5 5 
5-way 1.5 2 16 
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Fig. 1. Examples of advance direction signs for one-way junctions on which research has taken place. 
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(a) British. 


The increase in the occupancy of com- 
mercial garages was insignificant. 

As a result of controlled parking the 
average traffic speed in the north-west 
Mayfair zone increased by 9 per cent 
while in the surrounding West End 
zones it decreased by between 7 and 13 
per cent. The average time taken to 
visit a group of government offices, 
shops, and other public buildings by 
car indicated that the time consumed in 
such visits within the meter zone 
decreased by 10 per cent, although it 
increased by 29 per cent for visits in the 
surrounding uncontrolled zones. 














Economic Capacity 

The concept of the economic, capacity 
of a road has been studied further. It has 
been defined as the total traffic passing 
in a year which, with the hourly 
distribution and composition by vehicle- 
type throughout the year peculiar to 
that road, is just not sufficient to make 
any road widening economically justifi- 
able. In determining the economic 
capacity the monetary benefits to road 
users are compared with the overall cost 
of the improvement, taking the current 
rate of return on capital investment as a 
standard. 

The information on speed/flow rela- 
tions for straight level two-lane, three- 
lane, and dual-carriageway rural roads, 
was adjusted for variations in traffic 
composition, and differences in accident 
rates between these types of road were 
estimated on the basis of experience. 
Using these data, and the assessable 
monetary values of time savings and 
accident savings, the benefits per mile 
from widening two-lane and three-lane 
roads were calculated as functions of 
traffic flow. These were compared with 
the cost per mile, which, as has been 
seen, varies considerably, and the range 
of economic capacities given in Table 
IV was obtained. These figures are 
tentative, being based on the limited 
data available. They make no allowance 
for the value of non-working time, 
although few people would regard this 
as valueless. The inclusion of non- 
working time would reduce the value of 
the economic capacity. 

In considering these economic capaci- 
ties it has been assumed that a two-lane 
road will, in the course of time, become 
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(6) Continental. 


first a three-lane road and later a dual 
carriageway. However, in some instances 
it can be shown to be more profitable 
to omit the three-lane stage altogether. 


Traffic Signs 

The distance at which a road traffic 
sign can be read is largely dependent on 
the size of the lettering on it whilst the 
cost of the sign depends mainly on the 
size of the panel used. Research has 
therefore been carried out on the 
problem of designing economical traffic 
signs. Two aspects of the problem to 
be considered are: (i) the most efficient 
layout for advance direction signs of a 
given size, and (ii) the maximum size of 
lettering that can be accommodated in a 
given space. 

Layout of advance direction signs. 
Preliminary experiments with signs of 
fixed size for use at a simple crossroads 
were described in Road Research, 1958 
(p. 15). When the conventional British 
sign was replaced in turn by the 
Continental ‘map’ sign and the Ameri- 
can ‘list’, successively larger letters and 
reading distances were obtained. 

Further tests have been made during 
the present year on signs for 4- and 5- 
way junctions. The tests were carried 
out, as previously, but with the vehicle 
travelling at 30 mile/h. All the signs 
used in a comparison were of the same 
area: examples of those for a 5-way 
junction are given in Fig. 1. 

Results obtained for recognition 
distance in feet and errors made are 
given in Table V. 

On the basis of equal area the 
American-type sign with a stack of 
names can always be read further away, 
because the layout permits the largest 
size of letter. However, considerably 
more mistakes are made with the 
American-type sign when used at a 5- 
way junction. These errors may of 
course be corrected before the point at 
which it would be possible to start to 
read a British sign, but the fact that 
greater errors are made does throw some 
doubt on the advisability of using this 
type of sign at a complex intersection of 
five or more roads. For 4-way junctions 
it is probably the most satisfactory sign 
because it enables information to be 
displayed most economically. This 
difficulty of choosing the type of sign 


(c) American. 


to use at a 5-way junction is an illustra- 
tion of the general difficulty of selecting, 
by a strictly logical process, the better 
of two products if there are two entirely 
different scales of values to be satisfied. 


Maximum Size of Lettering 


Increasing the size of lettering, gen- 
erally increases the distance from 
which the sign can be read. However, if 
the size of panel is to be restricted for 
economic reasons, and the size of 
lettering increased to the maximum, a 
point can be reached when the sign 
becomes so cramped that legibility is 
reduced. Tests were carried out to 
examine one aspect of this cramping 
effect, namely to find how much space 
must be left between the legend on a 
panel, and the border and also between 
lines. To do this the distances at which 
observers could read the three signs of 
equal area in Fig. 2 were measured. 
These tests were carried out in daylight 
and also at night with signs having 
letters of roughly the same brightness 
as that of reflectorized letters seen in the 
light of headlights. 

Sign (b) gave slightly greater distances 
than the other two signs, in spite of 
having slightly reduced lettersize com- 
pared with sign (a). (The differences 
were less than 5 per cent but were 
statistically significant.) Probably, there- 
fore, the sign (b) has about the optimum 
spacing round the legend for this type of 
sign—about twice the stroke width of 
the lettering. 


Safety 
The section on safety contains informa- 
tion on the yearly checks the Laboratory 
makes on the frequency of skidding in 
accidents and shows that the overall 
risk of skidding under wet conditions 
has remained substantially the same for 
the last three years. On-the-spot 
accident investigations have continued, 
some 500 accidents having been attended 
in the neighbourhood of the Laboratory. 
In addition to the Traffic and Safety 
section, under the direction of the 
Deputy Director, Dr. R. J. Smeed, the 
work of the Laboratory, covers 
materials and methods of construction 
to which half of the Report is devoted. 


Fig. 2. Effect of legibility of the width of space between lines and between legend and border. 
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(b) Two stroke widths. 
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(c) Three stroke widths. 
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HE problems of car-parking,pre- 

sent and future, arising from the 
continuing increase in motorization 
were discussed before 900 delegates 
who attended the conference organ- 
ized by the Institution of Municipal 
Engineers at the Central Hall, Lon- 
don, on October 6. 


In his opening address the Joint 
Parliamentary Secretary to the Ministry 
of Transport, Mr. John Hay, welcomed 
the growth in the number of vehicles 
on the roads for the simple reason that 
they were an index of the rising 
prosperity and efficiency of the country 

It seems to me,’ Mr. Hay continued 
‘it is quite wrong, as some peop’s 
occasionally suggest, to try to oppose 
it and to solve the traffic problem by 
reducing the number of cars and 
making life as difficult as possible for 
the motorist. Such a course is foolish 
and economically unsound. It is also 
bad politics. We must recognize that 
the more widespread use of motor 
transport in this country 1s growing and 
therefore we should seek to control, to 


regulate and accommodate it, rather 
than to restrict it.’ 
Mr. Hay continued ‘One of the 


principal causes of parking congestion 
in our towns and cities 18 the com- 
muter,—the man who brings his car 
from his home on the periphery of a 
town or city into the centre in the 
morning, who leaves it there all day, 
and then uses it to return home at 
night. There is of course a considerable 
temptation to abuse the commuter for 
doing this. But, in his defence, he is 
almost invariably someone who is 
working in the centre of the town, and, 
by his efforts at work, he adds to the 
country’s economic health and pros- 
perity. I do not regard the commuter as 
an anti-social menace, but a chap who 
quite legitimately is using his car in a 
manner which seems to him either 
efficient or at least highly convenient. 
After all, he has bought his car, and it 
would be a sad day if the Government 
had to tell him that he must not use it 
as he wishes. It is not part of Govern- 
ment policy to stop people using their 
cars. It is Government policy to see that 
they do not abuse the right of others to 
use their cars.’ 
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The Parliamentary Secretary sug- 
gested that there were three main 
remedies for traffic congestion, and that 
the Government was doing something 
about all of them. The first was to 
improve the existing roads, in towns as 
well as in the country. The second 
remedy was to institute clearer and 
simpler traffic rules. This meant proper 
planning based on experiment. The 
third remedy was to do al! possible to 
remove obstructions of various kinds 
which impeded the free flow of traffic. 
Among these obstructions, the parked 
car and the commercial vehicle loading 
or unloading ranked very high. 

‘Of course parking of vehicles on the 
street does not always create obstruction 
and congestion; provided the road is 
vide enough to accommodate the volume 
of traffic that wishes to use it regularly, 
provision can be made for car parking 
at the kerb,’ Mr. Hay said. Car parking 
in congested areas should be confined to 
those roads and places where there is 
room for it, but it should be permitted 
only for comparatively short periods. 
For those who wish to park for longer 


periods, off-street parking must be 
provided and used. The two go to- 
gether. On-street parking for short 
periods, off-street parking for long 
periods. 


‘It is the Government’s firm belief 
that the best method of persuasion is 
financial. The use of the streets for 
parking must be paid for just as off- 
street parking space must be paid for. It 
follows that the price to be paid for 
on-street car parking in congested areas, 
and the periods for which it is per- 
mitted at anythiog other than a pro- 
hibitive cost, must be adjusted in such 
a way that street parking for long 
periods becomes quite uneconomic. It 
then becomes much less expensive to 
pay for off-street parking. The con- 
sequence must be that the all-day 
commuter will have a positive in- 
centive not to park on the street. His 
displacement will therefore cause a 
demand for off-street parking to grow 
rapidly, and that demand can then be 
met both by Local Authorities and 
private enterprise garages. If the 
demand for off-street car parking is 
great enough, then the capital cost of 
construction of off-street car parks and 
garages, which is admittedly high in the 
centres of most towns, can be met. So 
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the policy should be to institute street 
parking only upon payment as a first 
step, and enforce it quite ruthlessly, and 
thereby create a demand which enables 
your off-street car parks to be built and 
financed. 

‘A comprehensive policy for car 
parking must consist of three inter- 
related parts, which must be kept in 
balance and pursued simultaneously. 
In congested areas there should be 
provision for the short-term parker on 
the streets at a proper price. This 
should be accompanied by off-street 
facilities for the long-term parker, to 
whatever extent is necessary, and these 
facilities should be made self-supporting. 
The third element in the policy must be 
effective enforcement of the rules and 
regulations about on-street parking, and 
their allied waiting restrictions.’ 

To regulate on-street car parking, the 
Government had taken as its chosen 
instrument the parking meter. It 
believed that this was the most effective 
and inexpensive method of collecting 
the money. Mr. Hay then made three 
points: “The first is that a parking 
meter zone gives a clear and unequivocal 
answer to the motorist whose constant 
complaint is ““Where can I park?” If 
you have parking meters, there is no 
doubt what the answer is—you park at 
the meters, or off the street, and 
nowhere else. 

“We are sometimes asked for the 
Government to provide a subsidy to 
enable off-street car parks to be built. 
We have had to set our faces very much 
against this because we are satisfied that 
a subsidy is unnecessary, and also 
because we do not see the justice of 
providing money paid by taxpayers to 
give an artificially cheap facility which 
will not be used by most of them. The 
Government is just not going to provide 
a subsidy for the building of off-street 
car parks.’ The Parliamentary Secretary 
added that the Minister was always 
prepared to give most sympathetic 
consideration to Local Authority 
applications for loan sanction for off- 
street parking schemes. 

In the first paper presented to the 
conference, Mr. J. L. Beckett, City 
Engineer and Surveyor of Leicester, 
speaking on “Traffic and the Parking 
Problem’, said: 

“Today, there is one car for every 
three and a half families, and saturation 
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point is unlikely to be reached until 
there is at least one per family. More 
vehicles must mean more traffic, and 
the problem is most acute in the 
central areas of cities. If streets are not 
wide enough for both parking and 
traffic—and this is so in most cases— 
then widening of streets is a most 
expensive and inefficient way of acquir- 
ing parking space. How long many of 
our Cities can survive without adequate 
measures to relieve congestion is a 
question of great concern.’ 


Fundamental Needs 

Urban motorways offered means of 
reaching central areas from outlying 
districts, but there remained the prob- 
lem of moving within the central area 
itself. If the solution were not found 
people would sooner or later transfer 
their custom elsewhere. It had to be 
clearly appreciated that the require- 
ments for parking were fundamental for 
the existence of business, commercial 
and social activities in the city, which 
had themselves created the demand. 

To introduce extreme measures, by 
which all private vehicles were pro- 
hibited from waiting, was acceptance of 
a policy of defeat. To allow, and indeed, 
encourage, motorists to come into the 
central areas was the only realistic and 
practical solution. All plans for the 
future must accept the increasing use 
of personal transport. The short-term 
parker, the shopper or business man, 
was of greater importance to the com- 
munity life of the city than the all-day 
parker. As much parking as possible 
must be provided in the streets of 
central business areas, although it must 
not be allowed to impede the free flow 
of traffic. The remainder of parking 
requirements must be met by the pro- 
vision of off-street car parks and parking 
garages. The principle guiding the 
provision of parking spaces should be 
that short-term parkers were, as far as 
possible, accommodated on the streets, 
and long-term parkers solely in off- 
street parks or garages. 

A survey of the situation in Leicester, 
published in the July, 1960 issue of 
Traffic Engineering & Control showed 
that demand for car parking spaces had 
increased by 81 per cent in just over 
four years, and indications were that 
this increase would continue. After 
consideration of all the factors, it had 
been concluded that for an urban area 
of 400,000 population the target figure 
of 12,000 car parking spaces by 1970 
would be in line with demand. 

To meet the requirement in surface 
parks alone an area of 50 acres of land 
would be necessary, or about one-quarter 
of the whole shopping business and 
commercial area of Leicester. This 
solution was too wasteful of land, and 
multi-storey garages would have to be 
constructed. The City of Leicester 
therefore proposed to acquire sites for 
nine multi-storey garages and lease them 
to private operators on 99-year leases. 

Economically, it seemed unlikely that 
multi-storey garages could be self- 
supporting for several years to come. 
To encourage private operators a sub- 
sidy in the nature of substantial ground 
rent concessions in the early years of the 
leases could be arranged, and could be 
regarded as a local authority’s contribu- 
tio to the easing of the car parking 
problem. Furthermore, the erection of 
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multi-storey garages would not only 
create rateable value, but would help to 
maintain, and probably increase, rate- 
able values of adjacent properties. 

Experience had already shown that 
developers were interested in providing 
parking accommodation, but had some 
misgivings on the unknown factor of 
how multi-storey garages would be 
rated. The rating charge could form a 
large proportion of the annual charges, 
and lead to unreasonably high charges 
to the motorist. It would seem that as 
such buildings were an essential factor 
in solving the traffic problem, and in the 
early years might not attract motorists 
because of comparatively high charges, 
some consideration could be given for a 
de-rating of such facilities for a number 
of years. 


Westminster Experience 


Westminster’s experience of the first 
parking meter scheme to be operated in 
this country was given by Mr. A. W. 
Hogg, City Engineer, Westminster. He 
said: 

‘Until parking meters were intro- 
duced, kerb-side parking control was 
exercised in a variety of ways, which 
led to the motorist being informed 
about some of the places in which he 
could park, and some in which he 
could not, but which left him in the dark 
as to the legality of what he might do 
elsewhere. It seems essential that the 
motorist must be left in no doubt at all 
as to precisely where he may park, and 
for how long, and where he may not. 
Likewise, those engaged in the delivery 
and collection of goods, and the picking 
up and setting down of passengers, 
should be given reasonable opportunities 
of doing so without causing obstruction.’ 

Claiming that parking meters 
achieved these fundamental aims, Mr. 
Hogg gave details of Westminster’s 
pioneer experience. 

In Westminster, 1,822 meters were at 
present distributed over 275 acres. 
Thirty-five uniformed attendants were 
employed, with instructions to check 
each meter four times an hour during 
the business part of the day. The 
present attendants were to be replaced 
by traffic wardens. 

The cost of providing the meters was 
£69,000. Writing off this cost over ten 
years, and paying for maintenance, 
road markings, and salaries of wardens, 
was estimated to cost £84,000 per 
annum. Meter takings averaged 21s. 6d. 
per five and a half-day week, giving an 
annual income of £100,000, and in- 
come from excess period notices, after 
allowing for a 10 per cent write-off, 
was expected to be £36,000 

Therefore, there would probably be 
an annual surplus of something over 


- £50,000 a year from meters—a surplus 


which had to be devoted to the provision 
of off-street parking spaces. 

In general terms, the results of the 
Mayfair scheme as stated by Mr. Hogg 
were: 

(1) Traffic movement in the area 

was vastly improved. 

(2) Most of the parking bays were 
extremely well used. 

(3) The system by which tickets were 
left on windscreens of illegally- 
parked cars was undoubtedly a 
deterrent to those who might be 
tempted to misuse the meter. 

(4) Freedom to use loading gaps and 
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unoccupied meter bays for putting 
down and picking up passengers, 
and for the delivery and collection 
of goods, was not fully understood 
by driver:, with the result that 
unnecessary double banking still 
occurred. 


Roof-top Parking 

‘Roof-top Parking and Mechanical 
Parking’ was the subject of the paper 
given by Mr. Granville Berry, Borough 
Engineer, Coventry, who said: 

‘While the present need in urban 
centres is for the full provision of 
permanent off-street car parks or 
parking garages to accommodate all 
vehicles entering the area, the mere 
provision of multi-storey car parks as 
individual units cannot provide the full 
answer to the vehicle-users’ need,’ he 
said. ‘Drivers want to park as near to 
their destination as possible. A way to 
fulfil this wish is to provide full inter- 
connection of all multi-level car parks 
by means of bridges or subways, so that 
there is a general coverage of the 
central area by a linked system on 
which the circulation of traffic from 
entry to exit can take place and parking 
be effected at the most convenient 
point. Roof-top parking has already 
been adopted in this country in Bed- 
ford, Bradford, Corby and Wolver- 
hampton, and more extensively in 
Germany and the United States, but 
Coventry appears to be the only city 
providing an extensive system of linked 
car parks at roof level integrated with 
multi-storey garages. Its city centre 
when completed will have 17 acres of 
traffic-free pedestrian areas, and gar- 
ages will be required for over 5,000 
vehicles—3,000 in the immediate 
vicinity of the shops. These are being 
provided at roof level on buildings and 
in open-decked multi-storey car parks 
interconnected with them.’ 

Speaking of the cost per car space, 
Mr. Berry said that car parks provided 
as a public service must involve only 
the minimum of capital outlay and 
running costs to keep parking fees low 
enough to attract drivers. For multi- 
storied car parks four floors can be 
regarded as the maximum that a driver 
will be willing to use, although cheaper 
parking higher up might encourage him 
to go there. Cost per car space of roof- 
top multi-storey car parks with ramped 
and open-decked structures not more 
than four floors high was £200/£300 
excluding land. More than four floors 
high increased the cost to between £350 
and £450 per space due to the need for 
lifts and other facilities. In Coventry 
roof-top car parking cost £170 per 
space and multi-storey garages £225. 
Ultimately, it was expected that roof- 
top parking would fall to about £100 
£110 per space, and in Coventry the 
whole of the new city centre was in 
Corporation ownership so that the 
question of site cost presented little 
financial difficulty. 

Mr. Berry concluded that although 
the provision of off-street car parks was 
a major problem for local authorities it 
was possible, with economically 
designed structures and operational 
efficiency, to provide them at reasonable 
cost as compared with capital expendi- 
ture involved in road widening schemes, 
with kerb-side parking allowed to con- 
tinue. 
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PARKING—ON AND OFF THE STREET 


NE of the most important traffic 
problems all over the world is that of 
parking, particularly since every city 
has limited space, and as the number of 
cars increases it is necessary to have 
restrictions in certain areas. The only 
means of getting reasonable results 
out of such unpopular restrictive 
measures is cither to limit the parking 
time, charge a fee, or combine these 
two methods. This combined system 
has been practised in different countries 
with results which have indicated that 
this way may be the right one. The 
main point then, is to decide the time 
limit and the amount of the fee. Some 
people feel that no time restrictions 
should be made, but only a fee charged 
which should be such that, in itself, it 
prevents people from parking too long. 
Another method, however, is a com- 
bination of time restrictions and a fee. 
Up to now cities practising this com- 
bination have done so by putting up 
parking meters on the streets. To 
mention a few drawbacks of such a 
system, one has to consider that the 
meters are a disturbance for pedestrians 
and street-cleaning machines, the park- 
ing meters cannot give money back to 
the motorist when he returns earlier 
than intended, and it is not always easy 
to service. For each such meter an 
area the size of the largest cars must 
be reserved, which results in a waste of 
space estimated at about 20-25 per cent. 
The costs of maintenance and control 
of stationary parking meters is not low 
and accordingly the revenue for the 
municipalities small. One way to get a 
combination of the time and the fee 
method is to have a mobile parking 
meter placed and handled by the 
motorist himself inside his car. It must 
be flexible to enable the authorities to 
set times and fees according to the 
particular necessities of different places, 
or as the changing traffic of a city 
demands. A device for this purpose is 
Carpam, which can either be used with 
a combination of times from 15 minutes 
to 12 hours at different fees, or arranged 
for four different fixed zones. It is 
loaded for a certain amount and con- 
tains no cash, and it does not cost the 
motorist anything, as he receives it by 
paying in advance for his intended 
parking time only. If not wanted any 
more, he is refunded with the amount 
left over, but he is responsible for 
taking care of the meter, regarding 
losing or damaging it. The manufac- 
turers will service the meters before 
each re-issue, when the mechanism is 
re-set 


T.E.C. 72A for further details 


“Big Wheel’ Parking 

The Butterley Company is to help solve 
Britain’s car-parking problem by intro- 
ducing into this country a ‘Big Wheel’ 
system that is proving successful on the 
Continent. The device—which is to be 
known here as the Butterley Simm 
Wulpa Car Lift—is the invention of a 
Swiss engineer, and Butterley have 
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obtained exclusive marketing rights. 
This new lift works very much on the 
principle of a funfair’s ‘Big Wheel’, 
with car-carrying platforms instead of 
gondolas and with the platforms 
travelling up or down perpendicularly 
instead of in a circle. The motorist 
drives on to a platform, gets out, puts a 
coin into the slot and presses a button. 
The platform carrying his car then 
moves to one side, while an empty 
platform takes its place ready for the 
next arrival. When the motorist returns, 
he presses another button, numbered 
according to the platform on which his 
car rests, and the vehicle is brought to 
ground-level. The car park is a skeleton 
steel structure, 90 ft. high, and will 
accommodate 20 cars, taking up a 
ground-space of only 24 ft. by 20 ft. 
The movement of the lifts is so 
arranged that the park will not operate 
as long as anyone is within range of any 
of the cabins. When the park is full the 
mechanism stops with no cabin standing 
in the entry. If it is intended to make 
parking charges, the remote control 
button can be worked only after pay- 
ment of the amount shown on the slot- 
machine. Protection from theft can be 
provided by locking the remote control 
buttons, in which case a cabin can be 
fetched down only by means of a 
special key obtained when the car is 
first parked. 


T.E.C. 73 for further details 
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The Keypark 

The method of operating this system is 
as follows. The customer drives his car 
on to a pallet on the lift platform, 
applies the handbrake and locks his 
car. He then goes to the control console 
and inserts the minimum parking charge. 
A pre-indicated key can then 
turned to the ‘park’ position initiating 
the parking of the car, and the key, 
which carries the identification of the 
park and bay position, is then released 
automatically and retained by the 
customer. The lift gates close, the lift 
rises to the appropriate floor and the 
car, still on its pallet, moves sideways 
into the selected bay and the lift 
platform returns to the ground floor. 
To withdraw a car the customer re- 
inserts the key in the panel, turns it to 
the withdraw position, and the car will 
then be automatically returned to the 
ground floor. However, if an excess 
charge has been incurred, it is not 
possible to operate the withdrawal 
procedure until the extra money has 
been inserted, when the key immediately 
becomes captive. 

Each Keypark unit contains spaces 
for 20 motor cars, in ten storeys on 
either side of a lift shaft, and occupies a 
ground area of 25 ft. x 24 ft. 6 in. The 
overall height is 105 ft. Single units 
may be erected, or side by side or in 
echelon, and Keypark provides space 
for 20 motor cars where normally 
only two would have room to park. It 
will accept all cars up to overall 
dimensions of 18 ft. length, 7 ft. width 
and 5 ft. 9 in. height. Within these 
dimensions any wheelbase and track 
width can be accommodated, excluding 
three-wheeled vehicles, while the coin 
box accountancy system can be arranged 
for a single or two part tariff. 


T.E.C. 74 for further details 


Parking System from America 
The Parking Corporation of America, a 
subsidiary of the American Bowser 
Organization, is to sell its ‘Parcoa’ car 
park control system in the U.K. 
S. G. B. Wallace, Managing Director 
of Bowser International Ltd., (in 
association with Rubery Owen Ltd.) 
revealed that agreement has been 
reached with Parking Developments 
Ltd. to undertake the sales and service 
throughout the United Kingdom. ‘Par- 
coa’ equipment represents a new 
approach to car park control whereby 
vehicle entry and exit, capacity limits, 
fee collection and audit are all under- 
taken automatically. Optional equip- 
ment allows many variations on the 
basic system, covering for example the 
arrangements whereby shop-keepers 
and stores can discount a car parking 
fee against customers’ purchases. Many 
applications of the equipment operate 
entirely without supervision. Parking 
Developments Ltd. are a subsidiary of 
London General Cab Company, Ltd. 


T.E.C. 75 for further details 
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‘Roads and Their Traffic’, Edited 
by Ernest Davies, Assoc. Inst. T. 
Blackie & Son, 35s. 


Te is the first book on Traffic 
Engineering published in the 
United Kingdom since the upsurge of 
motor traffic began to be noticed by the 
public. Many of those who have for 
years experimented in, and studied, the 
scientific analysis of traffic flows, have 
combined, under Ernest Davies as 
Editor, to produce this book. Some of 
the authors have built highways for 
modern traffic abroad, some have con- 
structed the relatively small highways 
and motorways in this country, and 
others are administrators and scientists. 
The book is not a formal text which 
will enable a Highway Engineer to 
become fully versed in the traffic 
engineering aspect of his profession, but 
it is by no means merely a ‘popular’ 
exposition. It is directed towards the 
informed layman who wishes to be 
more conversant with modern opinions 
on this social problem of our times. 
There are thirteen chapters dealing 
with important aspects of the subject. 
The names of the eminent authors 
indicate the authority of publication. 
The chapters surveying the progress 
of motorways in Britain and abroad are 
interesting and give a good impression 
of what has been done. Of much 
greater importance, however, are the 


LETTERS TO 


London Traffic Study 


N the September issue of Traffic 

Engineering & Control you comment 
on the London traffic study as proposed 
by Mr. Marples. You expressed the 
opinion that an American or Canadian 
consultant should be appointed to 
undertake the work. In my view this is 
entirely uncalled for, and constitutes a 
defeatist attitude. 

Although the term traffic engineer is 
comparatively new in this country, it 
must be remembered that minor traffic 
surveys have been carried out in London 
over the last fifty years. These surveys 
have been performed as part of the 
routine work of road engineers, and it is 
only recently that the general interest 
in the subject has grown and traffic 
engineers have come to the fore. These 
facts are borne out by the advent of 
your publication and the excellent 
attendance at the Institution of Civil 
Engineers meetings of their Traffic 
Study Group. 

We have at least three universities 
with traffic engineering courses with 
fully qualified and experienced lecturers 
in the subject, besides a considerable 
number of traffic engineers in the Road 
Research Laboratory, the Ministry of 
Transport and local government, as well 
as at least four London consultants 
practising in the profession. Most, if 
not all, of these engineers are capable of 
undertaking a detailed survey of Lon- 
don and, I am sure, are keen to be 
associated with it. Admittedly, a survey 
of this magnitude has not been carried 
out before but the principles are well 
tried and established. There is no 
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chapters on urban motorways, urban 
traffic control and parking. These 
sections, especially that on parking, 
deserve a wider treatment, but no doubt 
the approximate equality of emphasis 
for each topic stems from the technique 
of encouraging authorities to write 
separately on their own _ subjects. 
Certainly, every part of the book 
stimulates the reader to further in- 
vestigation. Each chapter in the book 
is written with imagination and skill 
and with the sound backing of ex- 
perience and authority which gives it 
a value beyond the actual text which 
appears in the pages. 

The chapter of greatest import is that 
giving the conclusions of the Editor, Mr. 
Ernest Davies, long associated with 
traffic and transport, both privately and 
as a member of Parliament. He relates 
his findings to safety, economic pos- 
sibility of road construction, and 
smooth traffic circulation. He under- 
lines the case made by Mr. Maynard 
Lovell for a review of the present 
administrative structures and procedure. 
It is pointed out that this is cumber- 
some and slow. The need for greater 
provision for the training of Traffic 
Engineers is also emphasized, for 
without fully trained men the proposals 
in this book for improvement in con- 
ditions in this country can hardly be put 
into action. The interrelation of roads 


THE EDITOR 


difficulty whatsoever in applying them 
to a large area, analysing the results by 
computer and producing an accurate 
scientific report on traffic behaviour, 
desires and needs. 

An American or Canadian consultant 
would, perhaps, have had experience of 
a large survey but is at an immediate 
disadvantage to our engineers, being un- 
familiar with the area, the problems, the 
traffic laws and the administration. To 
appoint such a consultant would be 
admitting defeat, unduly complicating 
the Ministry’s control and probably add 
to the expense. More important still, 
such action would cause a major setback 
to the science and profession of traffic 
engineering in this country. 

° > 
B.A., B.A.L, A.M.LC.E., A.M.Inst. 
12 Queen Anne Street, W.1. 


I have recently become a reader of 
your periodical, and have found it most 
interesting and enjoyable. 

It seems to me that you could have a 
lot of influence in the matter of sign- 
posting, and consequently I would like 
to draw your attention to one particular 
development which I believe to be both 
new and incomprehensible. 

In Knightsbridge and in Victoria 
Street signs have been erected at the 
junctions of those roads with Seville 
Street in the case of Knightsbridge, and 
Carlisle Place in the case of Victoria 
Street, which signs are quite un- 
intelligible, I am sure, to all but one 
person in a million. The signs in 
question read ‘No entry—except to 
traffic from Knightsbridge East’, and 
the wording is similar in the other case, 
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and planning is well surveyed, and this 
probably is one of the critical aspects of 
this problem. Finally, Mr. Davies ends 
this book with fourteen short and 
numbered conclusions forming a 
skeleton on which future consideration 
of Britain’s traffic problems might well 
be built. W.F.C. 


Basic Road Statistics 1960, British 
Road Federation, 1s. 


This new edition of this annual 
publication contains a multitude of 
facts and figures which will be in- 
valuable ammunition for all concerned 
with bringing the country’s roads up to 
a standard adequate to the mounting 
volume of traffic that demands to use 
them. Comparisons go back to 1938 and 
bring out the tremendous growth that 
has taken place in motorization on the 
one hand and the totally inadequate 
expenditure there has been on the 
roads on the other. The compilers of 
the book are content to let the statistics 
speak for themselves. There is no 
comment, because they rightly realize it 
would be superfluous. In addition to 
the data on vehicles, traffic, roads, 
taxation, and the transport industry, a 
useful section is included summarizing 
road transport legislation which is 
brought up-to-date with the Road 
Traffic Act 1960 and the Road Traffic 
and Roads Improvement Act 1960. 


with, of course, the substitution of 
Victoria Street for Knightsbridge. 
defy any stranger to know what 
Knightsbridge East is, and for that 
matter, I very much doubt whether one 
Londoner in a thousand would know 
either. I do not believe that either of 
these roads runs on direct East to West 
compass points, but even if they did, 
the wording of the notice is still far 
from clear. 

I would certainly be glad to know 
whether one of the planners subscribing 
to your journal can give the answer, but 
however much the authority responsible 
may explain matters away, the fact will 
remain that notices of this kind are 
thoroughly bad, perplexing and mis- 
leading. 

JOHN PAUL 
Caxton House, Westminster, S.W.1. 





mext month... 


Accidents on the London-Birmingham 
Motorway 
R. F. Newby, Road Research Laboratory 
Ring Road Traffic Survey—Romford 
Hugh Hurd, 
Borough Engineer and Surveyor 
Motorway Sign Lettering 
David Kindersley 
Economic Losses from Road Accidents 
Jacques Thedie and Claude Abraham 
French Highway Engineers 
American Report—Designing Better 
Freeways George A. Hill 
California Division of Highways 
Profile—DPr. George Charlesworth 


421 








TEC2B? for further informatio 


Focus on 


PHILIPS 





The unige Isothermal shaped envelope 
of this range of lamps—seven ratings, 
50 to 1000 watts—ensures long life 
of all components by means of optimum 
heat distribution, it prevents deteriora- 
tion of the excellent colour rendering 


property of the phosphor. 


The high pressure quartz discharge 


tube is mounted by an exclusive 


that defeats vibration and 


light, and reduces the 


system 
wastage of 
number of working parts. 


This mechanically made discharge tube 
is sealed in nitrogen and is filled with 
argon and mercury. Special features of 
its construction are twin auxiliary 
electrodes on ratings above 250 watts to 
ensure reliable ignition even at tem- 


peratures as low as -40°C. 


An exclusive feature is a new capping 
process, which screws the glass into the 


cap without cement. 
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LAMPS 


MERCURY DISCHARGE 


Long life, high efficiency 
and improved colour rendition 
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AD-IN WIRE 





No voltage grades—all lamps suitable for 
200/250 volts. Stock problems eliminated! 
Universal burning position. 

Largest range—s0 to 1000 watts through 
seven ratings. 

Unique Isothermal shape ensures long 
life and colour maintenance. 

250-400 & 700 watt have mechanical caps. 
No cement means no loose caps—ever! 
Mechanical manufacture of all compon- 
ents ensures extreme reliability and 
quality constancy. 


PHILIPS LEAD THE WORLD IN LIGHTING 


PHILIPS ELECTRICAL LTD CENTURY HOUSE SHAFTESBURY AVENUE LONDON WC2 


LD3309 
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LIGHTING SECTION 














VISIBILITY 


STUDIES 


This article consists of extracts from a 
paper given to the Annual Conference 
of the Association of Lighting Engineers. 
HE principal purpose and 
justification for street lighting 
is to make roads safer and it has 
been pointed out that the only final 
answer to any of these questions 
must be in terms of accident rates. 
But the first part of the Report of 
the Experts Committee of the 
C.I1.E., presented last year at 
Brussels, points out that the con- 
nection between street lighting and 
accidents is tenuous, and accident 
statistics can be related to lighting 
only in a comparatively crude way. 
The Road Research Laboratory has 
shown, ! and others have confirmed, 
that in good lighting the personal 
injury accident rate at night is 
about 30 per cent less than occurs 
in bad lighting; but it is clear that 
more detailed answers will not be 
obtained from accident statistics in 
practicable investigations. A more 
discriminating tool is needed. 


Lighting Objective 

Accidents are caused by traffic; 
lighting neither directly causes nor 
prevents them. The lighting is there not 
directly to reduce accidents, but to give 
information to road users; when it has 
given them clearly all the information 
they need, with the appropriate 
emphasis, there is no more that lighting 
can do. 

The question of safety and accidents 

can therefore be replaced by two others: 

(i) what is the information which 
road users need ? 

ii) to what extent and by what 
mechanism is that information 
presented to them in the lighted 
street, and in daylight, and how 
do they compare ? 


Observing the Driver 

The first problem is to establish, in 
detail, what the driver needs to see. This 
cannot be done merely by asking a 
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by J. M. Waldram, B.Sc., A.M.I.E.E., F.I.E.S. 


Research Laboratories, General Electric Co. 


driver, for he is rarely conscious of his 
needs and actions. The problem was 
approached by three techniques. First, 
experienced experimenters drove in 
various conditions of road, traffic and 
weather, by day and night, and observed 
carefully their visual reactions, record- 
ing them on a tape recorder. This can 
be done with a little practice, though it 
is difficult at first to be both subject and 
observer, and language is inadequate 
even for the most fluent to describe all 
that they are doing. But a great deal was 
learned even by the effort to do so, more 
indeed than ever appeared in the records 
themselves; the experiment trained the 
observation. Later, films were made in 
synchronism with the recordings, taken 
by day and night from a position as 
close to the driver’s head as possible. 

In this way the complete traffic 
situation could be captured for study. 
Some films were made which showed 
the driver’s actions on the car controls. 

The observations were mostly made 
on a circuit in the form of a figure eight, 
with a circuit length of 12 miles, all 
lighted by sodium and fluorescent non- 
cut-off equipment to good modern 
standards, but varying from shopping 
centres and dual carriageways to a 
sinuous country road with grass verges. 
Surfaces were mostly fairly smooth. 

A third very interesting study was 
made in collaboration with the Road 
Research Laboratory and the Medical 
Research Council’s Applied Psychology 
Research Unit at Cambridge, where Dr. 
Mackworth had evolved a very ingen- 
ious means for recording on film the eye 
movements of an observer viewing a 
scene!, 

It was not then possible to do so 
while actually driving a car; but it 
could be done by a driver viewing a 
film taken by the Road Research 
Laboratory from a moving car, and 
looking at it as though driving. This is 
not perhaps quite convincing, but films 
taken of the eye movements of two 
drivers viewing identical traffic films 
showed general patterns of eye move- 
ment which were very similar, though 
with characteristic but unimportant 
individual differences; and from this 
evidence and experience it is considered 
that the films can be taken as applying 
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to driving conditions with no serious 
error. 

The films showing the traffic record 
the information which is available to the 
driver; the films showing eye move- 
ments give some idea of his procedure 
in selecting what he wants, and the 
films showing the car controls show 
something of what he does as the result. 
But none of the films can show what we 
really want to know, which is the 
mental process which he uses. The only 
way of ascertaining that is for the driver 
to tell us; it follows that the com- 
mentaries are more important than the 
films. 

In interpreting the films of eye move- 
ment it is important to recognize that 
unless the driver’s eyes are closed, or he 
is looking out of the frame of the 
camera, his eyes must be looking some- 
where; but he is not necessarily giving 
acute attention to what he seems to be 
looking at; he may be looking idly and 
thinking about something else, as 
happens in a traffic jam when he cannot 
move at all. It is also to be remembered, 
when interpreting films showing his 
controls, that even when a driver in 
traffic is not changing his controls but 
is proceeding at a steady speed, it does 
not mean that his mental processes are 
at rest. It may well take just as much 
judgment and decision to keep a steady 
speed as to make an emergency stop. 

The driver’s requirements can be 
classified under three conditions: 

(1) driving without other traffic; 

(2) driving with normal traffic; 

(3) driving in very heavy traffic. 


Driving Without Other Traffic 

The information required by the driver 
is simply the run of the road, and the 
fact that there is no other traffic on it or 
about to enter it. He drives with his 
eyes fixated usually a little on the offside 
and a few hundred feet ahead, steering 
the car by the centre line, if it is visible 
either as a white line or a central joint, 
and by the ‘streamer effect’ of the kerbs, 
which he does not fixate. The position 
of the kerbs is important and they need 
to be seen clearly though they are not 
fixated; but it is casual seeing, and he 
has opportunity to look about if he 
wishes to. 
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Driving in medium traffic is different. 
In addition to the run of the road, the 
driver is preoccupied by the gap 
through which he must manoeuvre his 
car. It is as though he were stationary, 
but with control on the lateral move- 
ment of the vehicle, while two rows of 
vehicles are drawn towards him: that 
on the offside coming at about twice his 
own real speed, and that on the near 
side—the stationary vehicles—at his 
own real speed. What is important is the 
gap between them, and the likelihood of 
its closing. He appraises this by 
recognizing familiar patterns of traffic, 
learned by experience. He discards 
movements which operate to open the 
gap. For example, if a vehicle ahead 
signals a right turn, as soon as he has 
positioned his car to pass inside it and 
is satisfied that he has room to do so, he 
discards that vehicle and looks for the 
next critical element in the traffic. The 
reliance on familiar traffic patterns give 
point to the great danger of unexpected 
movements, for they suddenly change a 
situation which the driver has supposed 
to be settled. If he is following another 
vehicle he concentrates upon it, the two 
vehicles behaving as a unit, though he 
tries to look round, through or over it to 
anticipate its movements. 

Two very important elements were 
found to be the stationary vehicle, and 
the bicycle. The stationary vehicle is the 
more important; it can take no action 
itself, but it imposes action on everyone 
else. It closes the available gap and will 
make other vehicles pull out to close it 
further. It is often hidden behind large 
vehicles, which may consequently pull 
out unexpectedly as one attempts to 
pass. Stationary vehicles are looked for 
carefully, often through the rear window 
and the windscreen of the vehicle in 
front, so that the whole traffic situation 
can be appraised and the actions of the 
vehicle in front can be anticipated. A 
driver behind a large opaque vehicle is 
disconcerted because he cannot so 
anticipate its movements, and will get 
in front of it as soon as he can. Often a 
stationary vehicle can be seen only in 
part, and in a momentary glimpse, by 
very slight clues 


Probing Visual Processes 


An interesting and most important 
observation was that drivers do aot and 
cannot possibly fixate everything of 
importance; they accept an enormous 
amount of important information by 
peripheral vision, at quite low detail. 
Cases were recorded and observed on 
the eye movement film of the driver not 
looking, for example, at an oncoming bus, 
looking for example at an oncoming bus, 
but at a child on the footpath; he knew 
that it was a bus and what it was doing, 
but he needed more information about 
something else. More insight into visual 
processes was obtained by noting what 
the driver observed on the footpath. 
Pedestrians were usually seen entirely 
by peripheral vision and the driver was 
barely aware of them: so long as they 
walked normally he discarded them. But 
should one turn to move towards the 
road, he immediately fixated him. This 
means that information about the 
presence and motion of the pedestrian 
was coming in, at very low detail, being 
appraised as unimportant and discarded 
again, scarcely entering the driver’s 
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consciousness. As soon, however, as a 
motion is detected which might be 
significant, the driver is alerted and 
fixates. 

It is very important that the driver 
should not be deceived about what he 
sees periphally. If the driver is satisfied 
about what he sees periphally he does 
not fixate it unless he deems it to be 
critical. But if he is unsure of it, he will 
fixate it until he knows what it is. This 
is why bad lighting, in which the obser- 
ver cannot be immediately sure of what 
he sees, makes such heavy visual 
demands. 

The bearing of this on lighting 
practice is that it is very important that 
fringe objects shall be clearly seen by 
peripheral vision at low detail. This 
means that if possible the whole object 
should be clearly distinguished from its 
background by change of brightness. It 
is often maintained that objects are seen 
well enough by glint and by internal 
contrasts, or when one part is seen 
against a dark patch by reversed 
silhouette and another part against a 
light patch by normal silhouette. So 
they are, if they are fixated; but such 
objects may not be correctly interpreted 
when they are seen peripherally out of 
the corner of the eye, when the eye 
cannot resolve detail at all. For this 
reason the author does not accept test of 
visibility made by acuity test-objects 
such as Landolt rings, which test the 
capacity to see detail when fixated. 
There are miles of lighted street in 
which nothing will ever be missed if it 
is seen against the carriageway and one 
looks straight at it; but what is more 
important, and may be missed, is the 
pedestrian or cyclist near the kerb, or 
on the footpath, not seen against the 
carriageway at all, but about to take 
dangerous action. If we light the margins 
properly, the middle of the road will 
present no serious problems; it is far 
less likely that anything which has got 
there will be overlooked. 


Driving in Dense Traffic 


It is often contended that much traffic 
today is so dense that one sees nothing 
but the back of the vehicle in front, and 
silhouette seeing is no longer operative. 
It is also contended that in such con- 
ditions much more light is wanted. 
Observations and films in dense moving 
traffic show that the first contention is 
wrongly observed. Everyone remembers 
the back of the vehicle in front, not 
because the traffic is moving, but 
because it is stopped. One cannot drive 
except at a crawl in such dense traffic, 
and in such conditions there is no 
visual problem at all: the driver looks 
about idly. The attention is concentrated 
upon looking past the vehicle ahead at 
the inadequate gap, to anticipate future 
movements. 

In medium traffic the driver is nearly 
always able to discard all the traffic 
elements except one critical one, and to 
concentrate on that; his technique is to 
take the critical elements one at a time, 
and he manoeuvres to secure that only 
one occurs at a time. The difficulty in 
very heavy traffic is that he has several 
critical vehicles often on both sides of 
him, and the demand on his attention 
and decision becomes extreme. It is of 
course worse when speeds are high. 

It does not follow that such conditions 
necessarily call for extra light as 
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compared with medium traffic. If the 
installation has been designed so that 
one can see ary one vehicle clearly and 
accurately, and any element likely to 
impinge on the route, ome can see 
twenty vehicles just as well. But such 
situations demand perfection; one can- 
not risk missing an element of traffic, 
and one has no time for second glances 
or unnecessary fixations. 


Stes Revealing Objects 


Studies of the ways in which objects 
were revealed were made by several 
techniques by day and by night and at 
twilight. The recorded driving com- 
mentary was again used, but directed to 
recording notes on objects seen clearly 
or otherwise, and the reasons why. In 
daylight the observer (not the driver, 
for safety) wore dark goggles which 
reduced the luminance of the scene to 
levels approximating to street lighting, 
to find whether the daylight mechanism 
would be effective at night levels. 
Colour photographs were taken in sun- 
light, up and down light, and luminance 
surveys made while stationary by day- 
light, at twilight and at night. 

A general conclusion was that it was 
very difficult to deceive the driver about 
anything that he fixated, even in bad 
conditions ; one observer commented in 
a very poor installation that ‘the road 
lighting is very patchy and not very 
bright. It is a bit surprising, really, that 
one sees anything at all’, but he seemed 
to be driving without difficulty. Though 
observers were very critical when com- 
menting on the revealing of objects, 
when recording visual action later they 
referred to objects unerringly by name 
even when they were very difficult to 
see; and they seldom commented on the 
difficulty of seeing. It was surprising to 
find how little information sufficed; but 
that is not evidence that it was enough 
to be safe. 


Street Lighting Conditions 


By street lighting the conditions for 
producing contrasts with a small 
amount of light are better than by day; 
the differences in apparent brightness 
are greater than at late twilight, lying 
mostly outside the uncertain region, 
and all on the side of normal silhouette. 
They are, however, much less than by 
day. Levels of lighting, say, up to an 
order higher, would produce greater 
apparent contrasts and more certain 
seeing, possibly with advantage, though 
drivers were seeing satisfactorily in such 
poor conditions that it is scarcely 
possible to make a strong case for much 
higher levels of luminance than at 
present. We do not know with certainty 
how much we need; the contrasts in full 
daylight may be over generous. 

Indeed, in nearly all the installations, 
by both sodium and fluorescent lighting, 
it was concluded that drivers were given 
all the information which they needed 
in dry weather and with moderate 
traffic. However, any circumstance 
tending to impair the installation, such 
as obstruction by a tree, could result in 
lost information. The least satisfactory 
information was of objects seen against 
fences, which were sometimes quite 
inadequately displayed. 


(Continued on page 435). 
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INDUSTRIAL NEWS AND INFORMATION... 











PUBLIC WORKS and MUNICIPAL SERVICES 
EXHIBITION PREVIEW 


On November 14 the Minister of Housing is to open the Congress and Exhibition to be held at Olympia until November 19. 
The following details of this exhibition are of stands which are of particular interest to traffic engineers, contractors and road builders. 
It is not intended to be a full survey of all exhibits and it is regretted that a shortage of space enforced the omission of a number of 
items, but intending visitors will find in these pages details of many traffic engineering displays. 
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Visitors to this exhibition 
are cordially invited to call 
at Stand 602, where repre- 
sentatives of this journal 
will be found. 











A.C.E. Machinery Ltd. Stand 98 


‘Skymaster Mk. II’ and ‘Loadmaster’ 
are two of the featured exhibits of 
A.C.E. Machinery Ltd., the South- 
London firm specializing in building 
equipment. ‘Skymaster Mk. II’ is a 
passenger/goods hoist for construction 
work above average heights, and has a 
payload rated at one ton or 12 persons. 
Rapid erection combined with maximum 
simplicity is the salient feature of the 
prefabricated tubular hoist tower. The 
‘Loadmaster’ is a side running hoist 
with ‘Duplex’ tubular mast sections on 
location spigots for coupling to a 
normal scaffold tower. The 54 by 44 ft. 
platform is interchangeable with an 
automatic tipping concrete skip. 


T.E.C. 76 for further details 


Aveling-Barford, Ltd. 
Stands 70 and 95 


The three British companies of the 
Aveling-Barford Group (Aveling-Bar- 
ford Ltd., Goodwin Barsby & Co. Ltd., 
Barfords of Belton, Ltd.) will present a 
combined display of their roadmaking, 
earth-moving, quarrying, building and 
contractors’ plant. Of the 23 exhibits, 
11 are completely new machines and 
almost all the others are of recent 
introduction or embody important new 
features to add to their versatility and 
performance. Road rollers on show will 
include the first exhibition appearance 
of the pneumatic tyred roller and the 
triple vibrating plant compactor attach- 
ment that were put on the market 
earlier this year. The type SN dumper 
will head the display of off-highway 
tipping vehicles, whilst the motor 
grader section will show the Sperry 
‘“Grademaster’ automatic blade control 
that also was marketed for the first time 
earlier this year. The stone crushing 
and asphalt plant ranges are to be 
represented, together with the Accra- 
Batch proportioner, and there will be a 
selection of concrete mixers embodying 
many new features. 


T.E.C. 77 for further details 
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J. C. Bamford (Excavators) Ltd. 
Stand 90a 


The new ‘J.C.B.4’ excavator complete 
with a full range of equipment will be 
on exhibition for the first time. This has 
a reach of 19 feet (22 feet with exten- 
sion), and digs to a depth of 13 feet (16 
feet with extension). The tearout force 
is 22,000 Ib. and the discharge height 
10 ft. 6 in. (12 ft. 7 in. with extension). 
Operationally, this excavator derives 
great power from a new vane-type pump 
with an output of 30 gallons a minute at 
1,650 p.s.i. 


T.E.C. 78 for further details 


Bergo Ltd. Stand 245 


Examples of the items below will be 
shown on the stand of Bergo Ltd.: a 
range of road traffic signs of all types, 
with emphasis on those signs which are 
electrically illuminated, and a fluores- 
cent floodlight, a very recent develop- 
ment, incorporating the use of high 
power fluorescent lamps for large 
advance direction signs. ‘his floodlight 
is designed to attract attention to 
direction signs which are erected in well 
illuminated areas, having such counter 
attractions as floodlit factories, and neon 
advertising signs, and where better 
light is required to make them noticeable 
in abnormal circumstances: a new 
pedestrian crossing floodlight: a new 
version of ‘Bergorail’ pedestrian guard 
rail, which has now been redesigned to 
conform to British Standard Specifica- 
tion No. 3049:1958. Photographs will 
be exhibited showing how the guard rail 


adapts itself automatically to slight 
curves and inclines, without the use of 
special fittings: a special range of small 
pressed aluminium number plates, for 
the numbering of all types of road 
furniture, such as lighting columns, 
bollards and parking meters or, alter- 
natively, bearing a contractor’s name 
for marking items of plant. 


T.E.C. 79 jor further details 


Blaw Knox Ltd. Stand 212 


Two new mixers, exhibited for the first 
time by Blaw Knox Ltd. are the 
‘Gyramixer’ and the ‘Blaw Knox’ 4/44 
cubic yard Truckmixer/Agitator. The 
first is a stationary horizontal pan unit 
developed for high speed mixing to any 
specification, and maintaining an out- 
put of up to 60 cubic yards an hour. 
Every batch is thoroughly and uniformly 
mixed in 20 to 30 seconds and completely 
discharged in from 15 to 20 seconds. 
The Truckmixer/Agitator has a similar 
high mixing efficiency and discharge, 
and carries big pay loads on a two-axle 
short-wheelbase chassis working within 
a 14-ton gross vehicle rating. 


T.E.C. 80 for further details 


Bomford Bros. Ltd. Stands 642/3 


Bomford front mounting, any-angle 
mowers are shown on their stand. The 
machines are designed for fitting to 
agricultural tractors, or their industrial 
versions, and a number of variations for 
different conditions are available. Two 





The Bomford any-angle mower. 


TRAFFIC ENGINEERING & CONTROL 


425 








typical examples are being shown, 
combining some of the alternatives. The 
mower is front-mounted, to be within 
easy vision of the driver, whilst at the 
same time allowing him to see traffic 
conditions. It is capable of operating at 
all angles between 90° vertical up and 
90° vertical down and the whole frame 
unit carrying the machine can be varied 
from the ground level to 4’ 6” high. 
Control of height is hydraulic, control of 
angle is either by a small hand winch, 
spring balanced, or hydraulic. Two 
forms of cutter bar are available. One 
known as the Standard Bar (agricul- 
tural type 5°) is to be used mainly on 
flat verges, for downhill cutting or on 
slight upward slopes where a kerb 
exists, the second type is the ‘Bank Bar’ 
unit comprising an offset bracket and a 
cutter bar fingered throughout its whole 
length. This unit is intended for up- 
ward springing banks without kerbs, 
difficult conditions on which to operate. 


T.E.C. 81 for further details 





Chaseside Engineering Co. Ltd. 
Stand 58 
At this year’s exhibition, Chaseside 
Engineering Co. Ltd. will be exhibiting 
four machines from their Loadmaster 
range of mobile loading shovels. A 
Loadmaster 750, together with-an 800, 
will be representing two-wheel drive 
Chaseside loading shovels, whilst the 
larger and more powerful four-wheel 
drive range will be represented by the 
150 h.p. Loadmaster 3000 and the 
recently introduced Loadmaster 1000. 
Embodying all the features of the 
Loadmaster 700, the new version of this 
machine, the ‘750’ is able to load into 
receptacles over 12 ft. high, by virtue 
of slightly longer side arms. Without 
sacrificing performance, stability or 
operator comfort and safety, this 
particular advantage of the Loadmaster 
750 will solve a number of bulk loading 
problems. With its added advantage of 
rear wheel steering and forward control, 
the Loadmaster 800 is highly manoeuvr- 
able and provides good visibility. A 





The Scheid vibrating roller displayed by C.E.T. (Plant) Ltd. 


C.E.T. (Plant) Ltd. Stand 40a 
The following exhibits will be found on 
this firm’s stand: 


Delmag diesel pile drivers and 
ancillary equipment for driving 
timber, steel sheet, concrete and 
box piles up to 8-10 tons weight. 


Deutz crawler tractors. Industrial, 
bull- and angle-dozers, loading 
shovels (front- and side-tipping 
bucket) with Deutz air cooled 
engines 75 h.p. and 100 h.p. 


Bade single rope hammer grabs, for 
drilling holes up to 5’ diameter, 
complete hydraulically operated 
tube sinking and extracting units. 


Vogele road building machines. 
Spreaders — finishers — cement 
spreaders—single pass soil stabil- 
izer. 


Scheid vibrating rollers with Deutz 
air cooled diesel engines, 2 tons and 
4 tons weight, with an efficiency of 
10 tons and 20 tons. 


T.E.C. 82 for further details 
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torque converter is incorporated which 
improves performance and gives greatly 
prolonged clutch life. In addition, 
optimum engine power is developed in 
relationship to the job in hand, wheel 
spin accordingly reduced to a minimum 
and engine stall prevented. Automatic 
transmission is also available on all two 
wheel drive Loadmasters. Chaseside 
now offer, and will be exhibiting, two 
four-wheel drive loading shovels: the 
Loadmaster 3000 with lifting capacity 
of 10,000 Ib. (4,500 kg.) and 150 h.p. 
engine and the Loadmaster 1000, a 
smaller but effective machine with a 
5,000 Ib. (2,250 kg.) lifting capacity. 


T.E.C. 83 for further details 
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I. Clifton & Sons Ltd. Stands 473/4 


I. Clifton & Sons, Ltd. will have on 
display a set of their portable traffic 
lights together with warning boards. 
These warning boards are made from 
‘Scotchlite’ sheeting (a tough plastic 
surfaced with millions of tiny glass 
lenses), mechanically applied to metal 
backgrounds. When the beams from a 
car’s headlights strike these micro- 
lenses, they are bounced back to the 
driver with a clear glare-free brilliance 
that is as much as 235 times brighter 
than white paint. 


T.E.C. 84 for further details 


Compactors Engineering, Ltd. 
Stands 632/3 


This firm are exhibiting concrete 
vibrators, vibratory plate compactors, 
S.G.M.E. concrete road and runway 
construction equipment, Grundy road 
forms, etc. Air, electric and petrol 
vibrators will be on show and amongst 
the air vibrators will be two new models 
with 14” and 14” diameter. A complete 
range of vibratory plate compactors will 
be displayed, ranging from 2 cwt. to 2 
tons. The 2 cwt. model is new and is 
being exhibited for the first time. A 
working model of a lightweight vibro- 
finisher should be of special interest. 
This machine levels, compacts and 
finishes the concrete and it also cuts the 
contraction joints. The same machine, 
without alteration, can be used for the 
compaction of the sub-base. The range 
of this finisher is 4 ft. to 16 ft. and it can 
be used on concrete slabs up to 10” 
thick. 


T.E.C. 85 for further de‘ails 


Consolidated Pneumatic Tool Co. 
Ltd. Stand 76 


There is some new equipment shown by 
Consolidated Pneumatic Tool Co. Ltd. 
Of particular interest is the model 125 
‘Power Vane’ rotary compressor for 
mounting on and using the power take- 
off of a Land Rover, and close by will 
be new exhibits for deep hole drilling. 
They are the hydraulically powered 
model 155 Reichdrill and the G-800 
Tracdrill mounting a powerful drifter 
unit. A full range of new civil engineer- 
ing power tools and equipment includes 
a small rock drill, a chipping hammer 
and a vibrator. 


T.E.C. 86 for further details 


D.M. Reflective Products 
Stand 660 


A feature of this stand will be a display 
of folding portable road signs, based on 
strong, angle-iron frames which can be 
collapsed for easy storing. This folding 
also simplifies movement from site to 
site. The face of the sign is stove 
enamelled, while the lettering itself is 
made from Scotchlite reflective sheeting. 
The design of the frame protects the 
lettering, of which sixteen different 
wordings are available and, for special 
requirements, blank units can be 
supplied. Another item on this stand 
will be the Tricey pre-signalling 
triangle, for traffic of obstructions in the 
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roadway. Th riangle, an aluminium 
frame covered with Scotchlite sheeting, 
folds into a small, convenient size and 
can be carried in the smallest car, ready 
for use in such am emergency as a 
breakdown or accident, when the 
immobile vehicle becomes a dangerous 
obstruction to any traffic that may be 
following. This device needs no main- 
tenance, batteries or other power 
supply; it is simple and effective in use. 


T.E.C. 87 for further details 


Douglas Equipment, Lta. 
Stand 121b 


The manufacturers showing on this 
stand are specialists in the design and 
construction of heavy duty multi-axle 
drive vehicles. Whilst the advantages of 
short wheel base dump trucks have been 
appreciated for some time, the high 
degree of manoeuvrability, hightipping 
angle and four-wheel drive of the 
Douglas 944 dump truck make it a 
valuable addition to heavy duty earth 
moving equipment, and a number of 
these machines have now been success- 
fully operated for some considerable 
time. 


T.E.C. 88 for further details 


Alexander Duckham & Co. Ltd. 
Stand 454 


Duckham’s will feature a complete 
range of lubricating oils and greases, 
covering all the requirements of the 
public works and municipal services. 
Emphasis will be placed in the rational- 
ization of lubrication to meet the 
multiplicity of the demands made by 
the hundreds of different types of 
vehicles, plant and machinery in use. 

The exhibits will include :— 

Petrol and diesel engine oils, com- 
pressor and penumatic tool oils, gear 
oils, steam cylinder oils, hydraulic oils, 
lubricating greases. Concrete-mould oils 
will be specially featured. A complete 
range meets the requirements of all 
types of concrete mould work and pipe 
spinning. 


T.E.C. 89 for further details 


Eimco (Great Britain) Ltd. 
Stands 18/19 


The Eimco Model 123 front-end loader, 
the first of such loaders introduced to 
this country, is exhibited on these 
stands. It is a diesel-powered crawler 
tractor with loader of two cubic yards 
bucket capacity, and the smallest of the 
diesel-powered front end loaders from 
the machine range of the Eimco 
Corporation. The unit has a 100 h.p. 
engine and has four-speed transmission 
with torque converter and hydraulic 
clutch control. 


T.E.C. 90 for further details 


Euclid (Great Britain) Ltd. 
Stands 44/45 


Cost-cutting advantages are incorpor- 
ated in the Euclid TS-14 ‘“Twin- 
Powered’ scraper, a new British 280 h.p. 
machine of all-wheel drive and 14/20 
cubic yards capacity. Twin-engined and 
with separate Torqmatic drive and 
power train for each axle, the scraper has 
air-assisted remote control and full 
power shift, to enable the operator to 
change from one speed range to another 
without effort. The model exhibited is 
fitted with a new wide and low ‘easy 
load’ bowl. This and the four-wheel 
drive enables this one-man _ earth- 
moving unit to self-load practically every 
scraper material under the most adverse 
conditions. 


T.E.C. 91 for further details 


Fodens, Ltd. Stand 83 


Fodens Ltd., are showing two new 
models. One, the FED6/30 heavy duty 
dumper, powered by the Mk. III 6- 
cylinder 2-stroke engine developing 150 
b.h.p. at 2,400 r.p.m., has a 12 speed 
gearbox, double drive axles, standard 
tyre equipment, 11 cu. yd. scow ended 
body, 50 gallon supply tank, standard 
half pattern cab, and 24 volt starting and 
lighting equipment. The other Foden 
equipment on show is their six-wheeled 
chassis fitted with a 6 cu. yd., hydro- 
static drive, concrete mixer, powered by 
the Gardner 6-cylinder engine develop- 
ing 112 b.h.p. at 1,700 r.p.m., 5 speed 
gearbox, double drive axles, standard 
saloon pattern cab, 10.00 x 20-14 ply 
tyre equipment, and 32 gallon fuel 
supply tank. 


T.E.C. 92 for further details 


Franco Traffic Signs, Ltd. 
Stand 253 


An outstanding feature of this exhibit 
will be three new fluorescent floodlight 
units which have been specially pro- 
duced for the illumination of motorway 
signs, advance direction and other large 
signs. One, the type 80SM, is for the 
illumination of large motorway signs. 
Several units are mounted side by side 
at a level just below the base of the sign, 
and the light is directed upward on to 
the sign panel. A heater is fitted to 
assist lamp starting under low tempera- 
tures and to clear snow from the glass. 
Medium sized motorway signs, and 
advance direction signs on all-purpose 
roads can be illuminated by the type 
40D unit, which is mounted near the 
top of the sign and the light directed 
downward. The 40D can be used 
singly or in pairs. The twin 8 SM unit 
is for smaller motorway and all-purpose 
signs which are too large for illumina- 
tion by the conventional small external 
lighting unit. 


T.E.C. 93 for further details 
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One of the Goodenough range of petrol 
driven pumps. 


Goodenough Pumps, Ltd. Stand 90 


The complete range of ‘Goodenough’ 
self-priming centrifugal pumps will be 
displayed, including engine-driven 
models in sizes from 14 inch to 6 inch 
and also various electrically driven units. 
A special feature will be the new 2 inch 
model 2D2 diesel-powered pump which 
has just been introduced to this range. 
A comprehensive range of ‘Goodenough’ 
diaphragm pumps will also be on show, 
including the 3 inch and 4 inch heavy- 
duty diesel-powered models, 2 inch and 
3 inch lightweight petrol engine models, 
and 2 inch, 3 inch and 4 inch hand- 
operated models. 


T.E.C. 94 for further details 


Gowshall, Ltd. Stands 249/50 


On a stand specially designed to 
simulate a motorway fly-over, Gow- 
shall Ltd., will display representative 
items covering their complete road 
and commercial sign service. Traffic 
signs on show can be constructed 
according to use and suitability in sheet, 
pressed or cast aluminium, plastics, or 
any combination of these materials. Re- 
flectors, when required, are permanently 
fixed and the retro-reflective sheet 
material used is Scotchlite. Also on 
display will be guard posts illuminated 
either by tungsten or miniature fluores- 
cent lamps. These guard posts have no 
protruding parts—not even hinges. 
Maintenance is simply and safely 
carried out and acrylic plastic perspex is 
normally used for panels, but 
toughened glass is available. 

Other products to be exhibited will 
include island sites of cast iron; 
Permaposts—steel posts covered with a 
tough corrosion resistant P.V.C. to 
eliminate maintenance; Signlites—ex- 
ternal lighting fittings designed as a 
blended part of the whole sign assembly ; 
a wide variety of plain or reflective 
portable signs to suit every purpose. 


T.E.C. 95 for further details 


Thomas Green & Son, Ltd. 
Stands 110/111 


A selection of road rollers will be on 
view at the stand of Thomas Green & 
Son, Ltd. This company has produced 
road rollers for nearly 90 years and 
now provides a most comprehensive 
range of compaction equipment. No less 
than six new rollers may be inspected 
in the Grand Hall. 
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After the successful introduction of 
the 8 cwt. power roller incorporating 
Green’s patent vibrating system, the 
company now offers a heavier 12 cwt. 
diesel-engined version which includes 
those features found in the original— 
finger tip control, rigid frame and axle 
assembly, generous frame clearance for 
kerbside rolling and complete access- 
ibility of major components. A 27/30 
cwt. tandem vibrating roller is also 
exhibited for the first time. Having a 
rolling width of 364” and a compaction 
effort many times its basic weight, this 
unit can be used in all stages of new 
road construction or for general main- 
tenance. This roller, built on a robust 
steel plate and channel frame, is driven 
by a Petter twin cylinder, air-cooled 


engine and has a two speed quick 
reverse gearbox. For a contractor 
wanting heavy vibrating rollers for 


compacting large areas in the shortest 
possible time, there is the new 34 ton 
trailed type. It utilizes a Ford industrial 
diesel engine with push button electric 
starting, and can be readily hitched to 
any medium powered tractor. 

In addition to this increased activity 
in the specialized sphere of vibrating 
rollers, the company also announces a 
new 5-10 ton self-propelled, pneumatic- 
tyred tandem roller. It is designed for 
compaction of road base and surface 
materials and is driven by a Ford 
industrial diesel engine with torque 
converter transmission creating a vari- 
able speed range from 0-17 m.p.h. Nine 
treadless tyres in a five-four combina- 
tion, with adequate overlap and oscilla- 
tion, provide a wide range of rolling 
pressures and the fitting of power 
steering as standard equipment ensures 
easy handling under all conditions. 
From the range of dead-weight rollers, 
a new Eddimatic 10-12 tons, three- 
wheel, variable weight diesel roller with 
torque converter, enclosed cab and fuel 
storage system will be on view as well 
as the D.R.M. series with three-speed 
mechanical gearbox 


T.E.C. 96 for further details 


Hamworthy Engineering, Ltd. 
Stand 467 
The Hydraulics Division of Hamworthy 
Engineering Ltd. is exhibiting a full 
range of hydraulic pumps, fluid motors 
control valves for material handling, 
earth moving and other mobile equip- 
ment. Photographs will be shown 
illustrating the varied applications for 
which these units are particularly 
suitable. The pump and motors are of 
the gear displacement type, which 
ensures freedom from dirt troubles and 


A B.V.Z. 606 control valve. 
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A new Green’s roller—the 5-10 ton self propelled model with pneumatic tyres. 


the ability to withstand shock loads. An 
interesting feature of the design is the 
pressure balanced wear plates, a 
patented device which keeps the 
volumetric efficiency high at all 
pressures and accurately maintains fixed 
clearance between the plates and the 
gland faces. Pumps are made in various 
sizes up to 90 gallons per minute 
capacity (certain models reversible) and 
fluid motors are available with outputs 
ranging from 14 to 50 B.H.P./C. (all 
models reversible).'The control valves 
are in a range of sizes for flows up to 
80 g.p.m. and up to 2,500 Ib. per sq. 
inch, with single acting, double acting 
or float control plungers, all with built- 
in relief valves. The plungers, of hollow 
construction, are of patented design 
incorporating a built-in check valve 
which ensures that the load is held in 
position when changing operating 
positions, or even when the power is 
cut off. Staggered holes in the plunger 
are arranged to give smooth throttling 
of the oil flow and _ consequently 
accurate control of the device being 
actuated. A special display unit shows 
the B.V.Z.606 control valve and 
emphasizes the many variations which 
are available. This valve is normally 
used for digger control. 


T.E.C. 97 for further details 


Hayters (Sales) Ltd. Stand 465 
Hayters (Sales) Ltd. are showing 
several models of grass-cutting equip- 
ment, among which are the ‘Highway’ 
and the self-propelled scythes. The 
‘Highway’, designed for roadside verges, 
has completely enclosed cutting units to 
ensure safety in built-up areas, and has 
three point linkage on the tractor 
hydraulic lift for ease of transportation. 
The machine is mounted on skids, gives 
full 6’ 6” cutting width and has cutting 
height adjustment between 14” and 54”. 
The self-propelled scythe is fully 
powered to deal with any length of 
grass and has easily adjustable cutting 
height from ground level up to 6” by 
means of a quick release lever-operated 
cam. The engine is a Briggs & Stratton 
4-stroke unit developing 4} h.p. at a 
governed maximum engine speed of 
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3,000 r.p.m. The drive to the cutterhead 
is by heavy duty endless vee belt 
through a centrifugal clutch; a chain- 
driven 3-speed gearbox, having hand 
operated 2-plate clutch with final drive 
to rubber covered steel rollers at the 
rear gives alternative forward speeds to 
suit varying conditions. A trailer seat, 
wheeled or roller type, is an optional 
extra, and there are various ancillary 
attachments, of which the 30” cylinder 
mower conversion unit is one. 


T.E.C. 98 for further details 


Hills (Patents), Ltd. Stands 2 and 4 


Specialists in the manufacture of road 
traffic signs, Hills (Patents) Ltd. will be 
showing a selection of their signs, and 
photographs of some of the larger 
motorway, advance direction and clear- 
way signs they have recently made. The 
range comprises die-pressed aluminium 
‘Scotchlite’ reflective and ‘Scotchcal’ 
signs—all to Ministry of Transport 
requirements—and includes motorway, 
advance direction signs and all those 
listed in ‘The Road Traffic Signs 
Regulations, 1957’. Street nameplates, 
house and plot numbers and hydrant 
and sluice valve plates are also available 
from this firm. 


T.E.C. 99 for further details 


A sign by Hills (Patents) Ltd. 
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The Holman Rotair 150, newest model in their range. 


Holman Bros. Ltd. Stands 30/31 


This company will be showing a 
number of items; amongst them will be 
the Holman Rotair 150, newest and 
smallest model in the Rotair range of 
portable, screw type, single stage com- 
pressors. The machine is to be intro- 
duced at this exhibition. Driven by a 
Ford industrial diesel engine, the 
Rotair 150 has an output which is 
sufficient to operate three road breakers. 
Even at full air output, the engine has 
power in hand. Independent suspension 
of both wheels and brakes with auto- 
matic over-run controls enable this 
compressor to be towed with safety at 
maximum lawful speeds. In the Rotair 
150, the oil storage and recovery system 
is built round the compressor unit. This 
ensures a rapid warm-up of oil, and once 
the operating temperature has been 
reached, even and efficient cooling. 
Besides giving compactness, this 
arrangement reduces weight and 
mechanical complication. The whole 
assembly is enclosed in a stream-lined, 
fibre-glass canopy with hinged doors 
and, by disconnecting one pipe and 
removing six bolts, it can be lifted off 
completely. 


T.E.C. 100 for further details 


The Horstmann Gear Co. Ltd. 
Stand 9 


The Horstmann Gear Co. Ltd., are 
exhibiting a comprehensive range of 
time switches for the automatic control 
of street lighting. The latest types ‘X’ 
Mark II and ‘Y’ Mark II models are 
worth attention. Both are small compact 
switches which will fit into the base of 
modern lamp columns where space is 
normally limited. The former is a 
synchronous motor driven switch suit- 
able for use on 200/240 volts, 50 cycles, 
time-controlled frequency while units 
for most other voltages and frequencies 
can be supplied to order. Hand set or 
solar compensating dials can be pro- 
vided. The type ‘Y’ Mark II time 
switch is electrically wound and in- 
corporates a 12 hour spring reserve, 
otherwise it is similar to the ‘X’ Mark IT. 
The capacity of both these switches at 
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250 volts is 20 amps A.C. Amongst the 
new switches to be seen is the “V’ Mark 
II, which incorporates a synchronous 
motor-driven movement with a three- 
day spring reserve, and the latest type 
‘Q’ Mark III model. Horstmann flasher 
units for the control of beacon lights at 
‘zebra’ crossings may also be seen and a 
range of weatherproof boxes for time 
switches inspected. A full range of 
Horstmann gas controllers are to be 
included in the display. 


T.E.C. 101 for further details 


Ingersoll-Rand Co. Ltd. Stand 50 
Many new features are built into the 
DRA125 and DR365, two of the ‘Gyro- 
flo’ range of portable air compressors 
of the Ingersoll-Rand Co. Ltd. These 
are being shown for the first time, and 
another newcomer to the exhibition is 
the company’s XLE stationary com- 
pressor, a packaged ‘L’ design unit of 
particular application on construction 
work. It is one of a range giving free air 
delivery of 700 to 2,000 c.f.m. Ingersoll- 
Rand also introduce a completely 
mechanized and self-propelled heavy- 
duty crawler rock drill—the CM2 
Crawl-IR—that increases production of 
blast holes of 2} to 34 inches in 
diameter. 


T.E.C. 102 for further details 


Joy-Sullivan, Ltd. Stand 322 


The Air Power Division of Joy- 
Sullivan Ltd. makes its first appearance 
at this exhibition. The most recent 
addition to the Joy-Sullivan range of 
rotary, portable air compressors will be 
on show at Olympia for the first time 
anywhere. It is the prototype RP.140. 
The compact RP.140 has an output of 
140 c.f.m. free air delivered at 100 p.s.i., 
more than ample for two heavy breakers. 
The RP.140, which will be going into 
production at the company’s Greenock 
works in the near future, is powered by 
a Ford 592E diesel engine. Part of the 
range of Joy Speedline rock drills and 
paving breakers will also be on display— 
the L.37 and L.47 rock drills and the 
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K.61 and K.81 paving breakers. The 
patented Joy dual valve is fitted to 
these tools. Each valve works indepen- 
dently of the other and admits a metered 
quantity of air to each end of the piston 
at the precise moment. The other main 
exhibit, the WN.112 industrial heavy 
duty stationary compressor, is a two- 
stage, double acting, water-cooled or 
radiator-cooled model of V-vertical 
design. It is one of a range offering 
capacities from 400 to 1,000 c.f.m. free 
air delivered at 100 p.s.i. and features 
the compact standard flange-mounted 
motor arrangement. 


T.E.C. 103 for further details 


Karpark Meters Ltd. Stand 563 


Karpark Meters Ltd. are primarily 
exhibiting their statutory meter for 
street parking in the United Kingdom. 
Both the Unimatic and Twin-O-Matic 
meters, designed in conjunction with 
the Council of Industrial Design, are 
to be shown. Other meters which will 
be on show are:— 


(a) a meter to give a period of free time 
and thereafter periods of paid time 
(designed for use at airports): 


(6) meters fitted with coin counters, 
also one that will count value, that 
is, turn the counter once for a 
sixpence and twice for a shilling: 


to operate on extremely small coins 
such as the Dutch 10 cents: 


(d) to operate only after a succession of 
coins have been inserted, for use in 
a country (e.g. Thailand) where the 
only metallic coin is of small value 
(the particular meter shown will only 
give time after the insertion of four 
50 satang pieces of Thailand 
currency): 

e meters to give correct time where 
the multiple value varies from the 
2 to 1 variation of the shilling and 
the sixpence. Thus the 10 cent of 
Hong Kong will give half an hour 
while the insertion of a 50 cent coin 
will give 2} hours. Any mixture in 
any order can be inserted, to give a 
total of 24 hours. 


ww 


(c 


T.E.C. 104 for further details 





The Karpark Twin-o-Matic. 
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SUPERIOR EQUIPMENT 


There has to be a best in everything. In earthmoving it is Caterpillar. There is no line of equip- 














ment so complete, so fully research-tested, se hard-proven on the job as the mighty yellow 
machines that bear the proud name of Caterpillar. These are the machines with the reputation for 
out-producing, out-staying all competitors and imitators. This is not our opinion, but the experience 


of machine owners and operators the world over. It could be your experience. 


SUPERIOR ‘DEALER SERVICE’ 


The Dealer Organisation, representing the world’s greatest name in earthmoving, provides 
unequalled service in handling your Sales, Parts and Maintenance problems. Your Caterpillar 
Dealer personnel are Cat trained—their knowledge of Cat machines cannot be paralleled by other 
companies—the replacement parts supplied are genuine Cat parts, produced to rigidly controlled 
specifications—the Dealer’s staff are qualified earthmoving consultants to assist you in every Wa 
Your officially-appointed Caterpillar Dealer offers you all these advantages. But—remember—ow! 


your official Cat Dealer can offer you this Superiority in Service. 
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Millars’ Machinery Co. Ltd. 
Stands 56/7 


The centrepiece of this stand will be an 
entirely new plant for the production of 
hot or cold asphalt and coated Macadam. 
Capable of producing up to 60 tons of 
material per hour with a moisture 
content of 6 per cent, it is to be known 
as the Millarmatic 6/60. Designed to be 
controlled by one man from a console 
instrument panel located on the mixing 
platform, it is readily dismantled for 
transportation by virtue of its unit 
construction, which enables the plant 
to be erected as near to the site as 
possible. Some of the features of this 
new machinery are: proportional feed- 
ing units; twin batch weigh hopper; 
twin shaft paddle mixer with 374 cu. ft. 
capacity; fully ventilated mixer house; 
drier designed for various types of dust 
collecting equipment to customers 
requirements ; pneumatic filler handling 
unit for either bag or bulk filler (not 
shown at this exhibition) ; wearing parts 
of all chutes are lined with abrasion 
resisting tiles. In operation each feeder 
is set to give the correct amount of 
material, the rate of feed being auto- 
matically controlled and maintained. 
The blended ribbon of material goes up 
a conveyor, through the drier and hot 
elevator. Batches of the material are 
drawn off in turn from the twin 
compartment weigh hopper into the 
mixer where the binder is added by 
meter and pressure spraybar, with a 
tilting weigh bucket for Epurée bitu- 
men. Amongst other equipment on 
show will be a new reversing drum 
mixer, with half yard mixed batch 
capacity, complete with integral weigh 
gear, loading shovel and hydraulically 
operated loader skip. 


T.E.C. 105 for further details 


Mills Scaffold Co. Ltd. Stand 40 


Mills Scaffold Co. Ltd. are exhibiting 
their well-known crowd control barriers. 
These barriers are self-locking units 
which can be effectively used for all 
types of crowd control work. They are 
simple, light in weight and quickly 
assembled. Their design enables the 
units to be stored compactly and a 
nation-wide service is available. 


T.E.C. 106 for further details 


Mobil Oil Co. Ltd. 
Stands 308 and 464 


This stand has been designed to show 
visitors the benefits which can be 
derived from the Mobil Economy 
Service. Actual case histories are used 
to demonstrate the savings made by 
public works contractors and municipal 
authorities who have consulted Mobil 
for their petroleum product require- 
ments, and Mobil engineers will be 
available on the stand to explain the 
Economy Service and give advice to 
visitors. This Economy Service is not 
merely an advisory one: it provides 
practical help from the initial purchasing 
stage to the storage and handling of 
fuels, lubricants and other products, the 
maintenance of vehicles and plant and 
the streamlining of administration. 


T.E.C. 107 for further details 
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Visitors to this exhibition 
are cordially invited to call 
at Stand 602, where repre- 
sentatives of this journal 
will be found. 











The Natural Rubber Bureau 

Stand 522 
The Natural Rubber Bureau’s stand 
this year highlights the position that 
natural rubber is rapidly assuming in 
building, engineering and public works. 
The main exhibit shows the growing use 
of ‘rubberized’ roads by highway 
authorities all over the world for work 
on highly stressed or unstable surfaces, 
or where there is extreme temperature 
variation. Also featured are the latest 
developments in the joint research 
project which the Bureau shares with 
the Road Research Laboratory 
D.S.1.R.). Other jobs connected with 
civil engineering for which natural 
rubber is now specified are also covered. 
They include the use of rubber for 
bridge bearings, rail pads, anti-vibration 
mountings, automatic suspensions 
chute linings, expansion jointing for 
buildings and roads, linings for pumps, 
rubberized anti-corrosive paints, rub- 
ber sheeting for finishing concrete 
surfaces, road markers and in traffic. A 
comprehensive guide giving the names 
and addresses of manufacturers of the 
products concerned is available at the 
stand. 


T.E.C. 108 for further details 


Jack Olding & Co. Ltd. Stand 232 


The Vickers Vigor Crawler Tractor 
powered by a supercharged Rolls- 
Royce diesel being shown on this stand, 
differs considerably from the earlier 
models. It has a new hydraulic power 
unit, larger radiator and fan, fully 
power-operated steering, increased fuel 
capacity and up-rated fuel pump. With 
fully articulated suspension and reflex- 
ing tracks, it retains its claim to being 
the fastest crawler tractor in the world. 


T.E.C. 109 for further details 


Perkins Engines Ltd. Stand 75 


A comprehensive range of lightweight, 
industrial diesel engines ranging from 
three to six cylinders and from 10 to 105 
b.h.p. will be on display. Among the 
Perkins engines on show will be the 
Four 99—the smallest four cylinder, in- 
line diesel engine of its kind in the 
world—which develops 42 b.h.p. at 
3,600 r.p.m. in industrial form; the 
Four 270, the well tried four cylinder 
direct injection model rated at 57 b.h.p. 
at 2,000 r.p.m. for industrial applica- 
tions; the Four 203 industrial power 
unit which develops 60 b.h.p. at 2,400 
r.p.m. as an intermediate rated indus- 
trial engine; and the S6, originally 
designed to power air-sea rescue 
launches. This six cylinder unit has an 
industrial rating of 105 b.h.p. at 2,000 
r.p.m. 
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Perkins engines will also be shown by 
a large number of industrial equipment 
manufacturing firms, including Arm- 
strong Whitworth (Metal Sedeenten) 
Ltd., who will be showing a Model 57 
Kue-Ken crusher powered by a Perkins 
Four 270; Ransomes & Rapier Ltd., 
displaying Four 270-powered fork lift 
trucks; Bray Construction Equipment 
Ltd., a tractor shovel powered by the 
Four 270; Marshall Sons & Co., Ltd., 
Perkins-powered road roller; E. Boydell 
& Co., Ltd., Perkins P3/144-engined 
loader; Aveling-Barford Ltd., a Four 
270-engined road roller; Thos. Green 
& Sons Ltd., P4-road roller. 


T.E.C. 110 for further details 


Petbow Ltd. Stand 88 
This company’s exhibits will be the 
first public display of the newly 
designed Petbow welding generator. 
Two welding sets, fitted with a 650 amp. 
and a 400 amp. generator and driven by a 
diesel engine and an electric motor re- 
spectively will be shown. The generator is 
of all-steel welded construction and has 
been made particularly robust to with- 
stand the inherent vibration from a diesel 
engine. Amongst the other features are 
continuous current adjustment between 
maximum and minimum at a near 
constant open circuit voltage, easy out- 
put control, no series resistance, fixed 
brushgear of heavy construction, the use 
of class E insulation throughout, con- 
tinuous operation in high ambient 
temperatures, easy access for servicing, 
8 KW. available at 65 volts for operating 
hand tools, generators are suitable for 
motoring each other for engine starting. 
Another item being displayed for the 
first time is a Vulture 240 stationary 
generating set, with an output of 300 
kVA. This set is powered by the 
Dorman 8QVAT eight-cylinder vee 
type turbo-charged diesel engine. Also 
on show will be the Vulcan 60R4, a 
75 kVA. mobile generating set powered 
by a Rolls-Royce 4-cylinder naturally 
aspirated diesel engine. 


T.E.C. 111 for further details 


Petters, Ltd. Stands 348 and 355 
Petters, Ltd. will be displaying examples 
from their 14 to 108 b.h.p. range of 
diesel engines, and also one of the small 
petrol units, which are extensively used 
in all kinds of contractors’ plant. Our 
photograph shows the Ava 2, of 6 to 
12 b.h.p. 


T.E.C. 112 for further details 





The Petter Ava 2. 
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George Pike, Ltd. Stand 102 
This stand will include a remote con- 
trolled, power operated, drop-arm 
barrier suitable for a 16’ wide roadway, 
fitted with warning bell, flashing lights, 
St. Andrews Crosses, etc., and also a 
simple balanced drop-arm barrier for 
hand operation. Also to be shown are 
the latest types of portable traffic 
controls, including automatic vehicle 
actuated controllers, diesel engine mains 
supply sets and the latest “Tripehound’ 
sets which, in addition to incorporating 
their own engine generator unit, can 
also be used with either batteries or 
230 v. mains supply. The exhibit will 
also display a large range of equipment 
including ‘“Geopi’ pipe winch, ‘Geopi’ 
electric road danger lamps, ‘Geopi’ 
trailers, ‘Geopi’ flashing signs, ‘Geopi’ 
steel street orderly truck and many 
other items 


T.E.C. 113 for further details 


Priestman Bros. Ltd. Stand 37 
Priestman Bros. Ltd., introduce their 
‘Lion III’ excavator/crane, the first 
completely new, wholly British-designed 
machine of its size to be produced in the 
United Kingdom for 15 years. All 
operations are fully air controlled 
except main drum brakes), and the 
complete working cycle is under the 
operation of two levers only. The ‘Lion 
III’ will be exhibited as a lifting crane 


T.E.C. 114 for further details 


Ransomes & Rapier, Ltd. 
Stand 55 


Ransomes & Rapier Ltd. will show the 
following machines on their stand in the 
Grand Hall. The machines exhibited 
are of new design and on show for the 
first time 

The main exhibit will be a truck 
mixer on an A.E.C. chassis. The prime 
mover for the mixer is the chassis engine 
which drives two hydraulic pumps, one 
pump driven from the front of the 
engine and the other from the gear box 
power take-off. A control valve operated 
from the discharge end of the machine 
enables the drum rotation to be quickly 
reversed for discharging and a throttle 
control lever varies the speed of the 
drum. The mixer has an unmixed batch 
capacity of 6 cu. yd. and can agitate a 
batch of 5 cu. yd. of premixed concrete 
Charging can be done with the drum 
revolving at full speed in about two 
minutes. Discharging is effected by 
special blade design at the mouth of the 
drum when its direction of rotation is 
reversed. The long swivelling chute can 
be swung out of the way for delivering 
concrete directly into the dumpers or 
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skips. Mixing water is sprayed into the 
drum under pressure and a wash down 
hose and nozzle is provided for cleaning. 
Together with this machine is a similar, 
but iarger, model with a capacity of 9 cu. 
yd., mounted on a Foden chassis. 

Also on display will be machines from 
the range of Rapier self-priming pumps 
with capacities from 4,000 to 80,000 
gallons per hour. All the pumps have a 
fully automatic self-priming action and 
have larger air capacity than any other 
pumps of comparative size. 


T.E.C. 115 for further details 


Rollalong, Ltd. Stand 669 
A range of aluminium workmen’s 
shelters will be shown. These are for 
use on vehicles and on site and, being 
very light but strongly constructed, can 
be easily manhandled. Each shelter is 
fitted out with hinged seating and a 
door-cum-table can be supplied as an 
extra. The sizes range from 5’ 0” high 
x 4’ 9” wide x 4’ 0” to 10’ 0” long for the 
Featherweight, and 6’ 0” high x 6’ 0” 
wide x 7° 8” to 15’ 0” long for the 
Lightweight. Also to be displayed are 
extending ladders ranging from 8’ 0” 
extending to 14’ 0” and 18’ 0” extending 
to 34’ 0", and a flashing light for use on 
road works. 


T.E.C. 116 for further details 


Ruston-Bucyrus Ltd. Stand 69 


From their Lincoln works, Ruston- 
Bucyrus Ltd. are showing the new 
11-RB Transit machine. This has a 
maximum capacity as lifting crane of 
20,000 Ib. (8.92 tons), and is fully 
convertible to dragline, grabbing crane, 
shovel or dragshovel. Mounted on a 
specially designed chassis and powered 
by a Perkins 98 h.p. diesel, the 11-RB 
Transit has a road speed range of from 
4 to 32 m.p.h. through a four-speed 
gear box. The superstructure is powered 
by the Ruston & Hornsby 3YDAN air- 
cooled diesel of 40 h.p. 


T.E.C. 117 for further details 





The DBK |] Safeticurb. 


Safeticurb Ltd. Stand 567 


These manufacturers of a patent surface 
water drainage system will be exhibiting 
on the Stimur Stand, two of their latest 
types of drain block, the DBR/1 and 
DBK/1, both of which should be of 
direct interest to highway engineers and 
surveyors. The type DBR/1 has a 
raised ‘pad’ §” high with a 35° splay on 
all sides, giving a reflection from 
vehicles’ headlamps, and also an 
audible warning to the driver should he 
inadvertently cross it. The type DBK/1 
incorporates the standard Ministry of 
Transport 7” x 6” x 45° splay kerb and 
each unit has one reflective recess per 
3° length which is, in fact, the ‘pad’ of 
the DBR/1 type reversed. 


T.E.C. 118 for further details 


Shell-Mex and B.P. Gases, Ltd. 
Stand 424 


Shell-Mex and B.P. Gases, Ltd. will 
have a photographic display showing the 
following:—bitumen boilers, mastic 
boilers, mastic mixers, floodlighting, 
melter pourers, forced-air heaters, site 
lights and the Barber-Greene finisher. 


T.E.C .119 for further details 





The Ransomes & Rapier truck-mounted concrete mixer of 9 cu. yd. mounted on 
a Foden chassis. 
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The new Tunny crane of two tons capacity in tractor-drawn form. 


Tunny Cranes Ltd. Stand 345 


This firms new two ton model will be 
shown in two versions; mounted on a 
standard four-wheel drive chassis and in 
tractor-drawn portable form, driven by 
an air-cooled diesel engine. Both these 
examples offer extreme mobility for 
cross-country work. Operated by only 
three controls, ‘slewing,’ ‘hoisting’ and 
‘derricking’, the crane is very simple to 
use. A safety cut-out operates on all 
three motions, protecting the hydraulic 
system from being overloaded. All 
movements are actuated by hydraulic 
cylinder, the power for which is from a 
pump attached to the p.t.o. of the main 
engine. The control valve bank can be 
situated where required, owing to the 
flexibility of the hose lay-out. From this 
simple design derives easier mainten- 
ance and trouble-free operation. Owing 
to the general compactness of the unit, 
and its high mobility, jobs in the most 
awkward places can be undertaken. 


T.E.C. 120 for further details 





Venner’s Park-O-Meter. 


Ucan, Ltd. Stand 661 


There are two companies in the Ucan 
organization and you will find them 
both on Stand No. 661. Ucan Develop- 
ment Ltd. will have qualified fixing 
specialists on the stand throughout the 
exhibition, for consultation on fixing 
work. They will be continually demon- 
strating safe methods of reducing costs 
and easing work on brick, concrete and 
steel. Ucan Centres, Ltd., the second 
company in the organization, is showing 
a revolutionary form of paint brush, the 
U-Brush, with which painting time is 
cut by 50 per cent or more. There will be 
demonstrations of the speed of applica- 
tion with this brush over typical 
painting surfaces, and trained specialists 
will be available to advise on how the 
use of the brush can reduce maintenance 
costs for all types of trade user. 


T.E.C. 121 for further details 


Venner, Ltd. 


Venner Park-O-Meters are demon- 
strated on the stand. An illuminated 
display shows the installation of Park-O- 
Meters stage by stage in certain areas of 
London. A total of 30,627 Venner’s 
British-made Park-O-Meters have been 
sold. Of these, over 4,500 will be 
operating in London by November 28, 
1960, when the Westminster and St. 
Marylebone extensions start operating. 
There is also a display showing the 
working of the Venner Service Organ- 
ization (which carries out the mainten- 
ance and testing of Park-O-Meters in 
accordance with M.O.T. 822) including 
details of short wave radio communica- 
tion between the Park-O-Meter Service 
H.Q. and engineers on the site. Part of 
the stand features Venner time switches, 
with new style easy-to-read dials and 
clear plastic box covers. Of special 
interest is a display showing the MSSP 
time switch which fits into the smallest 
of street-lighting columns. 


T.E.C. 122 for further details 
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Visitors to this exhibition are cordially invited to call at 
Stand 602, where representatives of this journal will be found, 
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Villiers Engineering Co. Ltd. 
Stand 505 


After 50 years of designing internal 
combustion engines, Villiers enter the 
oil-engine field with the D.270, a 
small-capacity diesel with an unusually 
high power-to-weight ratio. This is a 
vertical, single-cylinder, air-cooled 
engine, developing 4 b.h.p. at 3,000 
r.p.m. and weighing less than 160 Ib. It 
has a built-in fuel tank, lubricating-oil 
reservoir and air filtration, a_ self- 
priming fuel system and reliable cold- 
Starting characteristics, and is designed 
to power a wide range of machinery. 
The fuel supply to this new engine is 
carried in a one-gallon fuel tank which 
forms the engine base (alternatively, 
gravity feed can be used). The fuel is 
fed by a low pressure piston pump, 
through a paper element fuel filter, to a 
high pressure fuel pump. This system 
is self-venting and to re-start the engine 
after running out of fuel it is only 
necessary to turn over the starting 
handle for a few revolutions. The high 
pressure fuel system is standard C.A.V. 
equipment, suitably adapted to enable 
it to be built in to the engine. A 
convenient oil injector is fitted to the 
cylinder head to facilitate extremely 
cold starting. 


T.E.C. 123 for further details 





Villiers’ new diesel engine, the D.270 


Vokes, Ltd. Stands 124/5 


Together with their subsidiary com- 
panies, Stream-line Filters Ltd. and 
Vokes Genspring Ltd., this company 
will be showing a wide selection of their 
filtration and other equipment. Once 
again Vokes, Ltd. will be showing their 
two automatic air filters, the Autoroll 
and the S.C. automatic viscous rotary 
filter. Vokes’ complete range of 
‘absolute’ filters will also be on the 
stand. In addition to the standard 
models which are of a combustible 
nature, there will be fire-resistant types 
capable of operating at temperatures up 
to 1,000°F., high humidity types com- 
pletely tropicalized for continuous use 
at 100 per cent humidity and tempera- 
tures as high as 200°F. 


T.E.C. 124 for further details 
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Aa = ’ : RUPERT STREET CAR PARK 
a . BRISTOL 


Opening November 10th, 1960 


MULTIDEK CAR PARK DEVELOPMENTS 


77 SOUTH AUDLEY STREET. LONDON. W.1 
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TRAFFIC ENGINEERING CROSSWORD NO. 5 by YEO 





MONG the clues and solutions will be found traffic engineering 
Mieoan defined in the VOCABULARY OF TRAFFIC ENGINEER- 
ING TERMS published for Traffic Engineering & Control by Printerhall 
Ltd., and a copy of which is sent free to all subscribers to this journal. 
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Copies are also available at 2s. 6d., post free, from the Circulation Man- 0) 
ager, Traffic Engineering & Control, 34/40 Ludgate Hill, London, E.C.4. Ww 
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Across 
Studs. (8) 
Excellent way to tilt the summit. (6 
Tirewomen. (8) 


Descends from the crown to the gutter. (9) 
‘It is 
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See 88 8 oe 
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To take in sail’. (Ranexeen) (4. 2. 2. 3) 
See 10. 


. Queer sail queerly. (9) 


Held by Roland, Rupert and Athos. (5) 
Demands. (6) 

A circumnavigation. (8) 

General’s weapons. (6) 

Adds his name to the nomination papers. 


(8) 


Down 

1. Dividing strip. (6) 13. Not at H.Q. (11) 
2. He reduces the exposed surface. (6) 15. Graduate of Engineering and a present-day ship 
3. Broken trees by the hundred on the hill—send for the broken—by hunger ? (9) 

police. (9) 16. A Minor is. (8) 
4. Spinning wheel gives direction. (11) 17. Flying churchman ? (8) 
6. Not a road block—a queer lie to us. (5) 19. The passage outward. (6) 
7. Separated separated way from Spain. (8) 20. Get it in less or more ways. (6) 
8. Sounds as if you had the answers to this puzzle in 22. Dead King ? (5) 

advance. (8) 


Lighting—continued from page 424 








True disability glare is difficult to 
identify ; it is hard to distinguish it from 
effects of discomfort. However, there 
are good reasons? for expecting it to 
have most effect in the regions in which 
seeing is in any case difficult, such as at 
the edges of the road for objects seen 
against the footpath, and something of 
the kind has been observed in installa- 
tions with severe glare. 

It is remarkable that by a driver 
colour is scarcely seen as such at night, 
though it is more important to pedes- 
trians. Even in good fluorescent installa- 
tions, and indeed in the Champs- 
Elysees in Paris, where a very powerful 
installation of excellent colour rendering 
exists, colours were not seen while 
driving, as was confirmed by continental 
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drivers. That is not to say that there are 
no significant effects associated with 
colour; unaccountably low contrasts 
have been observed which may be 
associated with sodium light, but the 
reasons are very difficult to identify. 

It is probably too early to draw 
conclusions about patchiness. Such 
experience as there has been on very 
patchy continental installations at short 
spacing and high level without formal 
experiment, seems to indicate that it 
may not be serious; but the principal 
danger may lie in the peripheral effects 
mentioned above, which would require 
longer experience with more traffic to 
establish it. Patchiness is usually, and 
probably rightly, considered as a 
blemish, especially when its pattern 


TRAFFIC ENGINEERING & CONTROL 





conflicts with that of the road geometry ; 
but no satisfactory or proven method 
exists yet for appraising it, though the 
uniform brightness experienced by day 
is clearly advantageous compared with 
the more patchy effects at night. 

The experiments here described are 
still incomplete, and it is hoped to 
extend them to cover more cases of bad 
weather, patchiness, glare and other 
conditions. They seem sufficiently 
interesting to warrant their continuance. 
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*WALDRAM, J. M. A Note on Calculations 
of Disability Glare, Veiling and 
Contrast. Trans. 1.E.S. (London), 25; 
1960. (Ir the Press). 
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TEC290 for further information 


Duopark Twin Automatic Parking Meter 


Latest short-term kerb parking control 





Mrrrows clearly indicate each parking space and coin-slot 

BBroad red flags—clear visibility—rapid mobile or foot-patrol check 
@O ne clock—one weekly winding—one coinbox serves both spaces 
UJse one meter on one post to control two cars—posts 40 ft. apart 


RReeally secure coinbox and on-site collection system 





SSuitable for all climatic conditions 
Aa|| mechanisms interchangeable—on-site replacement without tools 
W ibrations will not affect timing 

Enstant operation on insertion of coin—last coin in view 

WWleat sturdily built mechanism—pressure die-cast housing 
Greater turnover at kerb and greater earnings towards off-street 


parking programmes 


Do not invite excess-time parking—it defeats metered control. Install the Duopark Twin cancelling type meter 
as used in many countries. 


Phone S.Markman of London Ltd. Cables 
Hol 2913 143 HOLBORN, LONDON, E.C.1 Ezepark 








CATSEYES 


in 


BELGIUM 


BELGIUM J 











RUSSELS 




















Our illustration shows a stretch of road between Brussels and 
Melsbroeck where 1,600 Long Type Catseyes have been installed. 














Catseyes were specially chosen by the Ministry of Public 
Write fer a Works because this particular stretch of road is often under mist 
copy of the . and y isibility is bad. 


"GATSEVE’ catalogue = [t. See Stand No. 126, Grand Hall, Public Works Exhibition 


-all over the world “CATSEYES” SAVE LIVES 


REFLECTING ROADSTUDS LTD., BOOTHTOWN, HALIFAX, ENGLAND 
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